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PEEFAGE. 


The  main  object  of  the  excursion,  the  results  of  which 
are  given  in  the  following  pages,  was  a  purely  scientific 
one,  viz. :  the  study  of  the  Natural  History  of  the  north- 
em  shore  of  Lake  Superior.  Another  end  proposed  by 
Professor  Agassiz,  was,  to  afford  to  those  of  the  party 
who  were  unaccustomed  to  the  practical  investigation  of 
natural  phenomena,  an  opportunity  of  exercising  them- 
selves under  his  direction. 

The  party  was  composed  of  the  following  gentlemen : 
Prof.  Agassiz  and  Dr.  WiUiam  Keller,  instructors,  and 
Messrs.  George  Belknap  and  Charles  G.  Kendall,  stu- 
dents, of  the  Lawrence  Scientific  School ;  Messrs.  James 
McC.  Lea,  GeorgeH.  Timmins,  and  Freeman  Tompkins, 
of  the  Dane  Law  School ;  Messrs.  Eugene  A.  Hoffman, 
Charles  G.  Loring,  Jonathan  C.  Stone,  and  Jefferson 
Wiley,  of  the  senior  class  of  Harvard  College ;  Messrs. 
Joseph  P.  Gardner  and  J.  Elliot  Cabot,  of  Boston ;  Drs. 
John  L.  Le  Conte  and  Arthur  Stout,  of  New  York ;  and 
M.  Jules  Marcou,  of  Paris. 

Literspersed  throughout  the  Narrative  are  reports,  care- 
fiilly  made  at  the  time,  of  the  Professor's  remarks  on 
various  points  of  Natural  History,  that  seemed  to  him 
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likely  to  interest  a  wider  circle  than  those  more  particu- 
larly addressed  in  the  second  part  of  the  book,  which 
consists  of  papers  on  various  points  connected  with  the 
Natural  History  of  the  region,  written,  where  not  other- 
wise specified,  by  Prof  Agassiz.  This  portion  of  the 
work,  however,  does  not  aim  at  a  mere  detail  of  facts, 
but  is  intended  to  show  the  bearing  of  these  facts  upon 
genera^  questions. 

The  Landscape  Illustrations  are  taken  from  sketches 
made  on  the  spot,  by  Mr.  Cabot  Those  of  the  Second 
Part  were  drawn  and  lithographed  by  Mr.  Sonrel,  a  Swiss 
artist  of  much  distinction  in  this  branch,  and  formerly 
employed  by  Prof  Agassiz  at  Neuchatel,  but  now  resident 
in  this  country. 

Boston,  March,  1850. 
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CHAPTER  I. 

BOSTON  TO  THE  SAULT  DE  ST.  MARIE. 

We  left  Boston  on  the  15th  of  June,  1848,  at  8  A.  M.,  in  the  cars 
for  Albany.  The  weather  was  wann,  and  wo  were  well  powdered 
with  dust,  when,  at  about  6  P.M.,  we  arrived  at  the  ferry  on 
the  Hudson.  The  Western  appears  to  be  more  exposed  to  this 
nuisance  of  dust  than  the  other  railroads,  probably  from  the  many 
cuts  through  banks  of  crumbling  clay  and  gravel.  We  were  inter- 
ested to  hear  that  a  contrivance  for  watering  the  track  had  been 
proposed  and  successfully  experimented  on. 

At  the  hotel  we  found  the  New  York  members  of  our  party,  which 
now  numbered  eighteen.  After  tea  we  assembled  in  a  large  room  up 
stairs,  where  Prof.  Agassiz  made  the  following  remarks  on  the  region 
over  which  we  had  passed  : — 

•*  The  soil  of  this  tract  is  of  great  variety,  but  everywhere  presents  this 
feature  :  that  its  surface  is  covered  with  loose  materials,  all  erratic,  (or  be- 
longing to  rocks  whose  natural  position  is  distant  from  the  points  where 
these  fragments  are  found,)  and  all  evidently  transported  at  a  very  remote 
epoch.  These  erratics  are  of  all  sizes,  from  sand  to  largo  rocks ;  the  larger 
ones  angular ;  the  smaller  ones  more  or  less  rounded,  scratched  and  polished, 
as  are  also  the  surfaces  of  the  rocks  on  which  they  rest.  Tliese  polished 
rocks  have  been  noticeable  to-day,  especially  to  the  westward  of  ^^'o^cester. 
These  marks  we  shall  find  still  more  strongly  shown  as  we  proceed  north- 
ward. 

"  We  have  nowhere  seen  unaltered  rocks,  but  exclusively  those  of  a 

granitic  character,  metamorphosed  from  originally  stratified  formations  by  the 
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action  of  heat.  Thus,  for  instance,  the  blackish  mica  slate,  with  veins  of 
quartz, — which  so  frequently  occurs  on  our  route  of  to-day— is  probably 
clay  slate,  altered  by  intense  heat,  which  has  produced  several  varieties 
of  silicate  of  alumina.  There  is  no  clearly  defined  division  between 
these  slates ;  they  pass  without  interruption  from  baked  clay  into 
chloritic  slates.  In  one  place  in  the  Connecticut  valley  we  saw  red  sand- 
stone, generally  in  a  horizontal  position,  except  where  disturbed  by  trap. 
Nearer  Albany  we  passed  through  a  region  of  highly  metamorphic  lime- 
stone, belonging  to  the  oldest  geological  deposits.  Wo  have  also  seen  indi- 
cations of  the  Potsdam  sandstone,  one  of  the  most  ancient  fossiliferous 
rocks. 

'*  As  to  the  vegetation ^  it  is  to  be  remarked  in  general,  that  the  features 
of  a  country  are  given  principally  by  its  plants.  These  mark  the  variety  of 
the  soil,  and  its  formation.  The  forests  which  we  have  seen  to-day  consist  of 
a  great  variety  of  plants,  mingled  together.  We  have  seen  no  forests  com- 
posed of  oiie  species  of  tree.  In  the  mountainous  parts,  indeed,  certain 
species  predominate,  but  elsewhere  several  are  found  in  almost  equal  pro- 
portions. Among  these  are  various  pines ;  the  white  and  pitch  pines,  the 
spruce,  hemlock,  red  cedar,  and  a  few  larches.  Then  the  Amentaceae, 
viz.,  oaks,  birches,  chestnut,  beech,  poplar,  and  the  platanus  or  button  wood, 
(which  is  in  a  sickly  condition,  probably  from  injury  done  to  the  young 
wood  by  frosts,)  hickories,  elms,  locust,  ash,  and  maples,  but  the  latter  fewer 
in  number.  The  hickories  never  form  forests.  About  Niagara  we  shall 
find  the  beech  abundant.  Of  shrubs,  we  have  seen  a  great  variety  :  e.  g., 
sumachs  of  several  species,  (whereas  in  Europe  there  is  but  one,)  elder, 
alder,  cornus,  viburnum,  witch-hazel,  willows,  wild  roses,  and  grapes.  A 
remarkable  feature  of  the  vegetation  of  this  country  is,  the  number  of  species 
of  grape,  mostly  useless  for  the  manufacture  of  wine.  Shrubs  peculiar  to 
America,  are  the  Kalmias;  viz.,  mountain-laurel  and  sheepsbane.  In  the 
meadows  are  various  grassy  plants,  carices,  and  ferns ;  the  latter  in  great 
variety.  These  spots  exhibit  probably  a  condition  analogous  to  that  of  the 
Coal  Period,  in  which  the  ferns,  &c.,  prevailed.  All  the  plants  growing  on 
the  roadsides  are  exotics,  as  are  also  all  the  cultivated  plants  and  grasses. 
Everywhere  in  the  track  of  the  white  man  we  find  European  plants ;  the 
native  weeds  have  disappeared  before  him  like  the  Indian.*  Even  along  the 
railroads  we  find  few  indigenous  species.  For  example,  on  the  railroad 
between  Boston  and  Salem,  although  the  ground  is  uncultivated,  all  the 
plants  along  the  track  and  in  the  ditches  are  foreign.       From  this  circum- 

^  Old  Tocelyn  says  the  Indians  call  the  common  plantain  {Plantago  m<|/br,)  **  the 
white  man's  foot." 


a        « 


I 

•  •      • 

•  « 


VARRATIYB.  11 

ituiee,  erronecras  eoDoloAomi  have  been  drawn  as  to  the  identity  of  species 
OD  the  Earopean  and  American  continents. 

"  The  eombinatian  of  trees  in  forests  is  an  important  point  in  the  physiog- 
Bomy  of  a  country.  The  forests  of  Europe  are  much  more  uniform  in  this 
respect  than  those  of  this  oountiy,  from  the  greater  variety  of  allied  species 
hoe.  Thus,  in  Central  Europe,  there  are  but  two  species  of  oak,  and  no 
wahiut  whateyer ;  the  so-called  English  wabut  being  a  Persian  tree.  In 
die  United  States  there  are  over  forty  species  of  oak ;  in  Massachusetts 
there  are  eleyen  kinds  of  oak,  and  six  of  walnuts  and  hickories. 

"  Another  important  point  is  the  distribution  of  water.  We  have  crossed 
to-day  three  distinct  basins,  having  no  connection  with  each  other,  viz.,  that 
of  the  Atlantic  coast,  the  Connecticut  valley,  and  the  valley  of  the  Hudson. 
It  would  be  interesting  to  examine  how  far  each  of  these  basins  has  a  pecu- 
liar fauna.'' 

June  16th. — ^At  half-past  seven  this  morning,  after  not  a  little  wor> 
ry,  owing  to  the  very  defective  arrangements  at  the  railroad  station, 
we  set  off  in  the  cars  for  Buffalo.  Weather  hot,  but  as  our  course  lay 
up  the  flat  valley  of  the  Mohawk,  there  were  no  more  cuts,  and  the 
dust  was  not  so  troublesome  as  yesterday.  We  passed  through  level, 
well-cultivated  fields,  spotted  in  many  places  with  the  bright  yellow 
flower  of  the  mustard,  just  in  blossom. 

This  rich  alluvial  plain  very  early  attracted  settlers.  Part  of 
it  bears  the  name  of  the  German  Flats,  from  its  first  inhabitants, 
and  the  names  of  the  towns  along  tho  route,  such  as  Manheim, 
Palatine  Bridge,  &c.,  indicate  an  immigration  from  the  Palatinate. 
The  Dutch  and  German  blood  is  still  predominant  here,  as  is  shown 
by  the  iiames  on  the  signs,  the  neat  littie  red-painted  houses,  with 
open  loggias  and  drive-ways,  and  the  huge  bams  of  this  race  of 
thrifty  cultivators. 

After  an  uncomfortable  night  in  the  cars,  we  found  ourselves  at 
daylight  surrounded  by  the  forest.  Huge  unbranching  trunks,  clear 
of  undergrowth ;  occasional  clearings,  with  log  houses,  and  the  com 
or  potatoes  scattered  among  charred  stumps.  From  Utica,  west- 
ward, along  this  road,  one  is  constantly  reminded  of  the  West.  The 
land  here,  too,  is  much  of  it  uncleared,  cheap,  and  fertile  ;  on  the 
other  hand,  agmsh.  In  short,  the  advantages  and  disadvantages 
are  tiiose  of  the  West.    From  the  abimdance  of  pigs  and  children. 
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and  the  untidy  look  of  the  cabins,  one  conjectures  the  settlers  are 
mostly  the  former  laborers  on  the  railroad,  or  at  least  countrymen 
of  theirs. 

June  Vlth. — At  8  A.  M.  we  arrived  in  Buffalo,  after  about  thirty- 
six  hours'  actual  travelling  from  Boston,  a  distance  of  527  miles. 
We  had  previously  ascertained  that  it  would  be  advisable  to  wait 
until  the  19th  before  embarking  for  Mackinaw,  in  order  to  give  time 
for  procuring  stores,  tents,  &c.,  and  had  determined  to  spend  the 
intervening  time  at  Niagara.  On  our  arrival  we  found  that  the 
morning  train  for  Niagara  was  to  start  at  9 ;  so  leaving  some 
of  the  party  to  make  arrangements,  the  rest  of  us  took  the  cars  and 
arrived  at  the  Falls  about  11  o'clock. 

The  road  thither  presents  a  continuation  of  the  same  noble  forest 
of  "  first  growth,"  but  often  broken  by  clearings.  Our  European 
friends  were  much  struck  by  the  contrast  with  the  region  we  had 
left  only  yesterday.  A  large  proportion  of  the  trees  were  elms,  not 
the  plume-like  spreading  elms  of  our  avenues,  but  a  straight,  un- 
broken, scarcely  tapering  trunk  of  sixty  feet  height,  then  abruptly 
expanding  with  sturdy  limbs  at  right  angles  into  a  round  head. 

In  the  afternoon  we  crossed  to  the  Canada  side.  The  museum 
here  contains  an  mteresting  collection  of  the  birds  and*  fishes  of 
the  neighborhood.  A  cameraobscura,  the  field  of  which  is  some 
twenty  feet  in  diameter,  placed  on  the  edge  of  the  cliff,  gives  exten- 
sive views  of  the  Falls.  I  was  struck  with  the  disproportionally 
high  tone  of  the  sky  in  the  landscapes  it  presented.  The  effect  was 
something  like  the  glow  that  comes  on  after  sunset. 
'  In  the  evening  we  assembled  in  a  hall  leading  to  our  lodgings  at 
the  Cataract  Hotel,  (in  that  part  of  the  bmlding  which  overlooks  the 
Rapids,)  and  Prof.  Agassiz,  having  displayed  his  portable  black- 
board, (consisting  of  a  piece  of  painted  linen  on  a  roller,)  gave 
us  the  following  sketch  of  the  region  passed  over  since  his  last  lec- 
ture:— 

**  East  of  Lake  Ontario  we  have  granitic  formations,  which  were  doubtless 
islands  in  the  ancient  time,  on  whose  shores  the  later  formations  accumulated, 
by  deposition  from  the  water,  in  successive  beds,  the  later  covering  tbe  more 
ancient,  except  where  those  had  in  the  meanwhile  been  elevated  from  the 
primeval  ocean  along  the  shores  of  the  high  land  already  dry.     Thus  the 
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older  deponts  form  strips  around  the  granitic  regions ;  the  beds  of  sedimen- 
luy  rock  becoming  continnally  narrower  with  the  rise  of  the  continent  and 
the  consequent  contraction  of  the  ocean.  From  this  time  there  were  three 
basins,  tix.,  the  coal  baan  of  Pennsylvania,  that  of  the  West,  and  that  of 
Michigan.  It  is  evident  that  the  north-east  region  was  the  earliest  dry ;  to 
the  westward  all  the  formations  are  more  recent. 

'*  Wherever  the  water  escaped  towards  the  north-east,  we  have  waterfalls 
over  precipices ;  for  instance,  here  at  Niagara.  Where  depressions  have 
been  formed  in  soft  rocks  between  harder  ones,  we  have  valleys,  as  that  of 
the  Mohawk. 

"It  is  a  remarkable  fact,  that  the  leading  changes  in  the  geological 
features  of  North  America  take  place  in  a  north  and  south  direction.  Thus 
the  fissures  forming  the  beds  of  the  rivers,  as  those  of  the  Connecticut,  the 
Hudson,  the  Mississippi,  and  the  rivers  of  Maine.  In  the  Old  World,  on 
the  contrary,  most  formations  are  parallel  to  the  Equator,  as  the  Alps,  the 
Atlas,  and  the  Himalayas.  Only  two  mountain  chains  run  north  and  south, 
the  Ural,  and  the  Scandinavian  mountains,  which  are  northern  in  their  char- 
acter. The  longitudinal  direction  of  fissures  in  this  country  is  well  shown 
by  the  New  York  State  Survey.  The  lakes  of  Western  New  York  lie  north 
and  south.  So  also  Lake  Huron  and  Lake  Michigan.  These  longitudinal 
fissures  are  sometimes  traversed  by  others  at  right  angles,  as  in  the  instances 
of  Lake  Superior  and  Lake  Erie.  These  fissures  must  have  been  formed 
by  the  upheaval  of  the  continent,  the  layers  of  already  solidified  rock  being 
lifted  up  or  depressed.  Rivers  must  have  existed  already  in  those  early 
ages,  as  is  shown  for  instance  in  the  ancient  channel  of  the  Niagara,  (above 
the  Whirlpool,)  which  is  filled  with  drift  not  found  in  the  present  channel. 

•*  All  the  formations  before  spoken  of  are  more  ancient  than  the  coal,  yet 
many  of  them  consist  of  soft  clay.  The  hardness  of  rock  is  thus  no  proof  or 
criterion  of  its  age.  These  soft  slates  are  nowhere  more  developed  than  in 
New  York,  and  nowhere  have  they  been  more  carefully  examined  and  des- 
cribed. These  details  of  facts  are  to  be  looked  upon  in  the  same  light  as 
a  mere  list  of  dates  or  occurrences  in  history.  But  geology  aims  at  a  full 
lUustration  of  all  these  details. 

**  Passing  to  the  vegetable  kingdom : — As  soon  as  we  left  the  metamor- 
phic  rocks  of  Massachusetts,  vegetation  became  much  richer,  because  of  the 
limestone  and  marl  deposits.  It  is  remarkable  how  limestone  favors  not 
only  vegetable,  but  also  animal  life.  In  Switzerland,  where  the  country  is 
divided  between  the  limestone  and  marl  region  of  the  Jura,  the  sandstone  of 
the  plain,  and  the  granitic  formations  of  the  Alps,  the  cattle  of  the  latter 
region  are  not  more  than  one-third  of  the  size  of  those  of  the  former. 
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"  Among  the  plants  peculiar  to  tbis  country,  are  many  in  wbose  anar 
logues  in  Europe  many  interesting  chemical  products  have  been  traced. 
Very  little  has  been  done  here  in  organic  chemistry,  and  it  is  a  matter  which 
might  well  occupy  one's  lifetime,  to  ascertain  the  chemical  relations  of 
analogous  plants  of  the  two  countries,  (for  instance,  Angelica,  wal- 
nut, &c.)  Tracing  the  forest  vegetation,  we  have  seen  lately  very  few 
pines,  but  principally  maples,  elms,  and  ashes ;  and  here  at  Niagara,  almost 
exclusively  elm,  beecli,  hickory,  ash,  and  arbor-vitae,  which  is  very  rare  in 
Massachusetts.'' 

June  ISth. — ^We  met  again  this  morning  in  the  hall,  where  Prof. 
Agassiz  had  prepared  diagrams  illustrating  the  geology  of  Niagara, 
which  he  explained  as  follows  : — 

**  The  surface  of  the  soil,  both  on  the  Canadian  and  on  the  American  side,  is 
covered  with  gravel,  containing  fossils  in  great  numbers,  and  stones  of  all  sizes, 
from  that  of  a  hen's  egg  to  large  bowlders.  This  stratum  is  now  disunited  by 
the  action  of  the  river,  but  was  originally  continuous,  as  is  shown  by  the 
fossils,  and  by  the  fact  that  on  the  intermediate  islands,  where  it  has  escaped 
the  action  of  the  water,  it  is  still  present.  The  fossils  form  a  bed  extending 
horizontally  to  the  river  bluffs,  but  not  beyond  ;  they  occur  in  great  num* 
bers,  covering  the  surface  of  the  soil  everywhere,  and  contributing  to  the 
great  luxuriance  of  the  vegetation.  These  fossil  shells,  doubtless,  inhabited 
the  river  in  former  times,  when  its  bed  was  the  mass  of  gravel,  &c.,  on  which 
they  now  rest,  the  bluffs  being  at  that  time  its  banks.  They  are  of  species 
now  living  in  the  river,  of  the  genera  Uhio,  Cyclas,  Melania,  Paludina,  and 
Planorhis.  Hence  we  conclude  that  this  bed  was  formed  when  the  river 
filled  the  whole  valley,  at  which  time  it  had  a  breadth  varying  from  one  to 
seven  miles,  and  averaging  three  or  four.  Probably  at  that  time  it  resem- 
bled the  present  Rapids  above  Goat  Island.  Afterwards,  from  the  accelera- 
tion of  the  current,  owing  probably  to  the  opening  of  fissures  which  lowered 
the  level  of  Lake  Erie,  the  two  present  channels  were  cut  down  to  the  rock, 
and  the  river  reduced  to  its  present  level." 

Afterwards  we  went  over  to  Goat  Island,  and  blessed  once  more 
the  good  sense  that  has  kept  this  place  undisturbed.  The  decaying 
wood  and  fungi  of  the  damp  woods  here  afforded  an  abundance  of 
specimens  to  our  entomologists.  The  variety  of  trees  and  shrubs  on 
these  islands  is  remarkable.  On  the  little  islet  (only  a  few  feet 
in  extent,)  connected  by  a  foot-bridge  with  the  toll-house.  Prof. 
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Agas^  pointed  out  seven  different  kinds  of  trees,  viz.,  arbor 
fitae,  red  cedar,  hemlock,  bass-wood,  chestnut-oak,  white  pine,  and 
maple.  The  Professor  also  pointed  oat  the  shell-bed  of  which  he  had 
spoken.  The  shells  are  very  nomerous,  as  may  be  readily  seen  in 
the  crombling  bank  on  the  outer  side  of  the  island.  At  the  upper 
end  of  the  island,  vast  numbers  of  delicate  ephemera-like  insects, 
with  long  filaments,  were  fluttering  about,  particularly  imder  the 
trees. 

Some  of  us  had  never  seen  the  Falls,  and  none  of  us  at  this  season 
of  the  year,  when  the  mass  of  water  is  greatest.  Coming  at  length 
in  sight  of  them,  we  were  struck  with  the  thickness  of  the  sheet  at 
the  pitch  of  the  English  Fall,  particularly  in  that  part  of  it  between 
the  apex  of  the  Horseshoe  and  the  middle  of  the  cataract  on  the 
Canadian  side.*  It  bends  over  in  a  polished,  unbroken  mass,  as  of 
green  glass  over  white.  Some  one  said  the  average  depth  of  water 
at  that  point  was  about  fourteen  feet.  Other  remarkable  features  are, 
the  distance  to  which  the  water  is  projected,  the  rocket-like  bursts  of 
spray  from  the  falling  sheet,  and  the  sudden  spouting  up  of  the  mist 
at  intervals  from  below,  as  if  shot  from  a  cannon.  Tliese  sheets  of 
mist  rise  high  above  the  Fall,  and  move  slowly  down  the  river  in 
perpendicular  columns,  like  a  procession  of  ghosts.  On  the  whole, 
the  difference  of  season  is  in  favor  of  that  when  the  river  is  lowest, 
the  features  of  the  scene,  particularly  the  Rapids  outside  of  Goat 
Island,  being  rather  obscured  tlian  improved  by  a  greater  depth  of 
water. 

After  tea,  the  following  remarks  on  what  we  had  seen  were  made 
by  Prof.  Agassiz : — 

•*  If  we  follow  tho  chasm  cut  by  the  Niagara  River,  down  to  I^ako  Ontario, 
we  have  a  succession  of  strata  coming  to  the  surface,  of  various  character 
and  formation.  These  strata  dip  S.  W.  or  towards  the  Falls,  so  that  in  their 
progress  to  their  present  position,  the  Falls  have  had  a  bed  of  very 
various  consistency.  Some  of  these  strata,  as  the  shales  and  the  Med- 
ina sandstone,  are  very  soft,  and  when  they  formed  the  edge  of  the  Fall,  it 
probably  had  the  character  of  rapids.  But  wherever  it  comes  to  an  edge  of 
hard  rock,  with  softer  beds  below,  the  softer  beds,  crumbling  away,  leave  a 

•  The  "  Horseshoe  "  at  present  is  a  triangle,  but  it  has  been  a  nearly  regular  semi- 
circle within  the  recollection  of  persons  now  liying. 
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sbelf  projecting  above,  and  then  tbe  fall  is  perpeiidticular.  Such  is  the  case 
at  present ;  the  bard  Niagara  limestone  overhangs  in  tables  the  soft  shales 
underneath,  which  at  last  are  worn  away  to  such  an  extent  as  to  undermine 
the  superincumbent  rocks.  Such  was  also  the  case  at  Queenston,  where  the 
Clinton  group  formed  the  edge,  with  the  Medina  sandstone  below.  This 
process  has  continued  from  the  time  when  the  Niagara  fell  directly  into  Lake 
Ontario,  to  the  present  time,  and  will  continue  so  long  as  there  are  soft  beds 
underneath  hard  ones.  But  from  the  inclination  of  the  strata,  this  will  not 
always  be  the  case.  A  time  will  come  when  the  rock  below  will  also  be 
hard.  Then,  probably,  the  Falls  will  be  nearly  stationary,  and  may  lose 
much  of  their  beauty,  from  the  wearing  away  of  the  edge,  rendering  it  an 
inclined  plane.  I  do  not  think  the  waters  of  Lake  Erie  will  ever  fall  into 
Lake  Ontario  without  any  intermediate  cascade.  The  Niagara  shales  are  so 
extensive  that  possibly  at  some  future  time  the  river  below  the  cascade  may 
be  enlarged  into  a  lake,  and  thus  the  force  of  the  falling  water  diminished. 
But  the  whole  process  is  so  slow,  that  no  accurate  calculations  can  be  made. 
The  Falls  were  probably  larger  and  stationary  for  a  longer  time,  at  the 
**  "Whirlpool  "  than  anywhere  else.  At  that  point  there  was  no  division  of 
the  cataract,  but  at  the  **  Devil's  Hole  "  there  are  indications  of  a  lateral 
fall,  probably  similar  to  what  is  now  called  the  American  Fall.  At  the 
Whirlpool,  the  rocks  are  still  united  beneath  the  water,  showing  that  they 
were  once  continuous  above  its  surface  also."* 

Afterwards,  some  of  us  went  to  bathe  by  moonlight  in  the 
"  Hermit's  Fall,"  a  little  cascade  eight  or  ten  feet  in  height, 
between  Goat  Island  and  the  islet  at  its  upper  end.  It  is  so 
called  from  a  crazy  Englishman  who  lived  for  some  time  in  a  hut  on 
the  other  side  of  the  island,  and  was  finally  drowned  in  bathing  at 
this  place.  There  is,  however,  little  danger,  as  the  water  is  shallow, 
and  just  below  the  pool  a  large  log  extends  across  the  stream,  which  is 
only  some  twenty  feet  wide.  The  "  Hermit "  was  probably  tired 
of  his  own  society  at  last,  as  he  had  been  already  of  other  people's, 
and  took  this  method  of  getting  rid  of  it.  The  place,  indeed,  one 
could  conceive  might  be  dangerously  attractive  to  one  tired  of  life. 
It  is  so  shaded  and  shut  ofiF  by  the  overhanging  trees  of  the  island, 
that  one  might  fancy  it  a  mountain  stream  a  hundred  miles  from  any 

•  The  data  on  which  these  and  the  previous  remarks  on  the  geology  of  the  Falls  are 
founded,  are  derived  from  Prof.  James  Hall's  investigations  in  the  New  York  State 
Survey.     A. 
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Beturnmg  to  the  Suspension  Bridge,  we  went  on  board  the  little 
steamer,  "  Maid  of  the  Mist,"  which  runs  up  to  the  foot  of  the 
Falls.  I  confess  I  was  doubtful  as  to  the  advantages  to  be  gained 
by  any  one  who  had  crossed  the  ferry  so  often  as  I  had,  but  I  was 
old  traveller  enough  to  know  that  one  oftener  repents  of  not  going 
than  of  going,  and  went  accordingly,  instead  of  returning  by  the 
cars  with  the  more  skeptical  of  the  party.  The  result  showed  the 
soundness  of  the  principle.  Many  things  are  to  be  learned  by  such 
close  proximity,  (for  the  boat,  true  to  her  name,  runs  actually  into 
the  mist  at  the  foot  of  the  Fall,)  and  may  be  studied  more  conveni- 
ently in  the  steamer,  with  a  chance  to  dodge  any  extraordinary 
shower  of  spray,  than  in  an  open  skiff.  I  saw  pljunly  here,  what  I 
had  not  been  able  to  satisfy  myself  of  before,  that  the  catenary  curves 
in  high  waterfalls,  insisted  upon  by  the  "  Oxford  Graduate,"*  are 
fully  exemplified  in  the  greatest  cascade  of  the  world. 

At  half-past  two  P.  M.  we  took  the  cars  for  Buffalo,  and  as  the 
steamer  was  not  to  start  until  seven,  we  had  some  time  on  our 
hands  after  our  arrival  there,  which  we  spent  in  making  some  last 
purchases,  and  in  seemg  the  place. 

The  number  of  Germans  here  is  a  prominent  feature.  At  the 
Postoffice  there  is  a  separate  delivery  for  "  Deutsche  Briefe." 
Another  feature,  striking  to  a  New  Englander,  though  common  to 
all  the  towns  in  New  York,  (which  justify  themselves  probably  by 
the  example  of  their  great  city,)  is  the  number  of  piffs  running  at 
large  in  the  streets.  When  at  length  we  went  on  board  the 
"  Globe,"  we  found  everything  in  confusion.  Bye  and  bye,  how- 
ever, the  confusion  subsided  ;  even  the  escape-pipe  abated  its 
vehemence  by  degrees,  and  at  last  became  silent,  and  still  there 
seemed  to  be  no  movement  towards  starting.  But  in  proportion  as 
the  boat  became  quiet,  the  passengers  became  noisy  for  departure, 
and  at  last,  after  much  expostulation,  and  finally  the  threat  of  leaving 
altogether,  at  half  past  ten  we  got  imder  weigh. 

June  20th. — ^Weather  pleasant,  wind  S.S.W.,  strong.  The  water 
green,  but  less  so  than  at  Niagara.  This  forenoon  we  took  possess- 
ion of  a  little  cabin  in  the  after  part  of  the  vessel,  to  listen  to  the 

•  Modem  Painters,  (Am.  Ed.,)  L,  363. 


isBoww^  acccMMk  frouL  die  Pra&anr,  of  the  fibresit  trees  about 
Kiigjum,  gill  III  iliii  hy  specimfflw  gathered  the  day  be&re  on  di» 
ipolr^— 

"  1.  Camifirmy  (jixui  fiunily,)  ranaricible  fbr  the  appiiently  whorled 
anai^enKflC  of  thor  temdbes,  and  for  their  eTor^vreen  leaves :  in  moafc  (ohs 
Aej  fiira  beni  cmmi ^  bat  one  haa  joft,  berry-like  fruit  The  xeda  are 
Biked,  winged,  leatrng  on  the  aealea.  The  leaves  are  peonliar,  the  nerve* 
BOl  beiB^  sfRsd^  but  dben  gadiered  into  (sompact  bandies.  The  Canijisrm 
existed  afi  a  very  eariy  geolegical  epoeh.  This  was  the  first  fi&mily  that 
beoune  iiiibmiihiu  aftv  the  fana.  Their  lemains  are  easily  rmsogniied 
mder  Urn  ouooaeope  by  the  drenlnr  (fisks  on  their  wood-eella. 

*^*  2.  Scerile  iaipas  grooped  toj^ether,  in  spike-like  branches,  formini^ 
caikios ;  fisrtile  ftowers  sonoanded  by  a  anp.  They  all  belong  to  temperats 
damateA.  Gen.  Qmcira  (oak,)  (shanusteriaed  by  their  froit,  and  by  the 
Set  that  the  fianale  fewers  are  scattered,  and  the  stameniferona  flowen 
ferm  boziehes.  There  are  more  than  forty  fspecies  in  the  Unitefl  States. 
Gea.  CistJkJTEAj  (chestnut,)  allieii  to  the  oaka,  bat  die  frait  ^^urmnniled 
entirely  by  the  cnp  (borr).  There  are  two  dpeeies  in  die  Taitefl  .'^tates. 
Gen.  OsTiTA,  (bop-bombeam,)  only  one  species.  Gen.  CiBPr:fTTg,  (bom- 
beam.  )  frnit  supported  by  flat  leaf.  May  be  distinguished  from  Ostrta 
by  the  more  prominent  ribs,  ami  less  deeply  morkofi  ^jerratures  of  t\u*  leaves. 

*•  3.  AmetUtienm :  both  kinds  of  flowers  in  catkins.  Cx^xi.  Brtttla, 
(birch.  >  diiiCingnishefi  by  the  shape  of  its  catkins,  which  are  lon*^  ami  <;yl- 
indrical,  and  its  win<^i  firuit.  Gen.  PopnLCS.  (poplar.)  5ee<la  in  a  poti, 
very  minute,  ami  aurrounded  by  <iown.  P.  tremuloitiM  k  Amerii*an  a.spen,) 
Eke  the  odier  species,  bos  the  leaf-stalk  very  much  compressed,  hence  the 
tremulous  motion  of  the  leaf. 

^*  4.  Jtigitjndemy  fruit  with  an  external  anfb  husk,  the  nut  separating  into 
two  halves.  There  ire-  two  genera  of  this  fimiily  in  the  United  States : 
Jr*;L03.  An  have  compound  leaves,  that  is,  each  leaf  is  diviileii  into 
leaflets.  Two  species,  black  walnut  and  butternut,  the  latter  tlLstinjriished 
by  the  alkineas  and  whitish  color  of  the  tmdersiile  of  the  leaf.  <?AaTA, 
the  nut  does  not  (Hvide  so  well  as  in  Jcgla^s,  but  the  husk  is  (U vide* I  and 
fidls  off  in  pieces,  whkh  is  not  the  case  in  Juglons.  At  Oeningen.  in  Swit- 
aerlanfl,  are  ibuod  ibssil  hickories.  The  trees  of  the  tertiary  epoch  of 
£nrope  correspond  to  the  species  existing  at  present  in  this  country. 

*•  5.  Olemeta^  (the  ash  family,)  leaves  like  those  of  hickory,  but  the  large 
lateral  nerves  do  not  nm  to  die  points  of  the  ierratures,  as  in  the  hickories^ 
Fruit  in  bonefaes,  with  dry  eapsoka.     Flower  in  the  «&,  without  coruUa. 
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CleTelaad  at  hilf  pist  vol  P.  ULimE  fgnic  -^sm  wmm  liniinK  lb  iff 
a  thriTiDg  town,  aad  a  reeidar  fcnppiiur  luun  iir  fictnmttr^.  iiic  Jkr 
almost  all  the  ttmiH  on  As  iaiiEB. !»  wimunc  «  inoimi.  Jiu-nnr^  iifr 
oolj  dielter  to  reflMls  bcnur  a  jnuz  lier  {Or^cemmr  ihoi  iie  Lak^^. 

c/ifii«  21ff. — Weaiber  Smt  aait  ^vacsu  irJch.  flxuioiii  tvamr..  Jorrr-^nifi 
at  Detroit  at  balf  ftm  eiev^iu.  msL  jit&  jc  '^mH  P..  K  5inr 
the  eotnuice  of  Lake  Sc  Clair  if>>  -wRn  mmnnifiHC  17  iiunnm!»  -itf 
Mack  tents,  (AlmM  mitfrg^  ^  wiiidu.  ic  %  aunUiOQi-  iiHniiii'ft;.  -wtw 
fistmgobhaUe  firom  die  fwifii>^¥!»  ij  Tniiiii  ^iiAj  wvn  uiwmr^iinmi^ 
onlj  br  their  soperkr  »»-  XTmnftr*  ^iT  JKniiisir  xruiHi^V.ne»t£  in*- 
sects,  (Epktmau^  Pinymutm,  >-  -wxxl  jiiur  iiUHnnift.:iiii{  4nmi»  ^idi  'nvui* 
long  filaments  pioiecdag  %<nmii  !ii»  rii&  tsSL  dsaifim!*  tif  tiit  Tr^nnr 
lord  aboat  the  boat,  and  «^  ^ela  ^n&ir.  Iil  -Ak^  S(l  0:ur  fcniis 
theie  were  a  few  daeki,  erea  an  im»  nvwno.  '&ia(jc&  onniiuur  ik^  ii» 
rast  flocks  ^  be  seen  bete  a  Seek  josKr  m.  ^  «tnimnL. 

We  were  sofm£n;z  eonssacusET  uonn^  iIih^k  fcraict.  iatnr.tr  '^n.  laa 
aTerage  about  three  feet  hAy^  imiir  £<»»{  il  oit  'taasineL  *.ni*  hr/oo 
drawing  seren  feet.  Ibe  m^x^  m^  Iiij"w.  aminaT  :miii  kru»&.  -wA 
woods  at  a  distance,  and  smKCKmi  h*^\rvsim^  1^  r»^:k^iihfe 
extent  of  mod-flats,  f^cne  Vf'vzsj  iniLiiS  airr.«»-»»  »  -'.t*;^*r*i£  -vrAi 
onlv  a  foot  <w  two  of  water  in.  ehjik  cain*.  luii  *7*tl  tEi*  v'titr-r-i*r  »  »> 
shallow  that  the  larger  Vass  iuiT*  v/  ■i»!tir2»i'  a  j«n  -rf  -Jiitir  -rvrr* 
into  iiiiers  while  p«sszLZ  it.  a2>i  are  ^:ftiB.  ii-l-nj^i  if*r»^  niiTtj  i.  .i^r?- 
Eren  onr  boat  continaaQT  iic»«KbeiL  as  wis  t^-nii*!!!  Sr.ci  iL-c  ty.otf 
of  mtti  she  stirred  op.  To  make  ami  FBiAh'TaJTii  a  jr-.^ttr  -:lj»nii«L  J:-r 
socfa  a  distance,  is  an  mjrilertakiag  CLiach  calkd  Cjv.  id  Hf.^  :.>  \^ 
expected  of  sn^  Sutes,  bor  t§  iLere  anr  <jne  Scaae  vrzjrii^j 
mterested  in  it.  One  woold  bofe,  therfrf>re,  tLat  the  Gtii^rkl  Gvf- 
emment  may  before  long  do  s^xnething  al«x£i  is. 

The  water  orer  these  flats  is  «dll  as  green  as  that  of  Lake  Erie, 
and  uiC  more  toibid.  Alwat  10  P.  M.  we  p<at  in  ^>  wo-cd*  and  re> 
mailed  midl  7  A-  iL,  taking  in  axir-four  cords  of  womL 

Jiou  2fid, — ^We  entered  Lake  Horon  aboat  break£ist  time  :  the 
weatiher  ^1"*  and  what  the  sailors  call  *^  greasv,' '  the  water  darker 
tK>a  in  Lake  Erie,  partly  owing*  no  doabt,  to  the  greater  depth  of 
water,  azrd  partly  to  the  cloadj  sky.  The  dark  suUen  water,  and 
die  mbroken  line  of  fixest,  retreating  on  either  hand  as  we  i^ued 
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from  the  straits,  gave  a  kmd  of  grim  majesty  to  this  lake,  by  con- 
trast to  those  we  had  left.  Many  sea-gulls  about.  Land  in  sight 
on  the  left  all  day,  except  in  crossing  Saginaw  Bay. 

On  entering  Lake  Huron,  we  began  to  feel  that  we  were  getting 
into  another  region.  Canoes  of  Indians  about ;  the  weather  cool 
morning  and  evening,  and  the  vegetation  northerly,  the  pine  family 
having  a  decided  preponderance  in  the  landscape.  We  might  be 
said  to  have  left  the  summer  behind  at  the  St.  Clair,  for  thence- 
forth there  was  hardly  a  day  during  some  part  of  which  a  fire  was 
not  necessary  for  comfort. 

Just  before  sunset,  when  the  sun  was  three  or  four  degrees  high, 
we  noticed  in  the  opposite  quarter  of  the  heavens,  rays  of  light  con* 
verging  towards  a  point  apparently  as  much  below  the  horizon,  as 
the  sun  was  above.  It  had  the  appearance  of  a  cloudy  sunrise. 
We  afterwards  saw  the  same  thing  in  the  St.  Mary's  River ;  and 
it  may  be  remarked,  in  both  cases  before  rain.* 

Jane  2Zd. — ^Arrived  at  Mackinaw  early  in  the  morning,  and  land* 
ed  on  the  wharf  in  a  shower.  We  had  been  about  eighty  hours  on 
the  way  from  BufiFalo,  a  distance  of  663  miles,  and  we  were  vexed 
to  hear  that  the  weekly  steamer  for  the  Sault  had  lefb  the  evening 
before,  and  that  if  we  had  taken  the  other  boat,  which  started  punc- 
tually a  couple  of  hours  before  us,  we  should  have  been  in  time. 

We  landed  on  the  little  wooden  wharf  in  face  of  a  row  of  shabby 
cabins  and  stores,  with  ^^  Indian  curiosities "  posted  up  in  large 
letters  to  attract  the  steamboat  passengers  during  the  brief  stop  for 
fish.  Over  their  roofs  appeared  the  whitewashed  buildings  of  the 
Fort  stretchmg  along  the  ridge.  The  inhabitants  of  tiie  place,  look- 
ing down  upon  us  from  all  sides,  as  from  the  lower  benches  of  a 
theatre,  soon  perceived  that  we  had  not  departed  with  the  steamer, 
and  we  were  soon  plied  with  invitations  to  the  two  principal  lodging- 
houses.  From  previous  experience,  I  advised  the  ^^  Mission  House," 
and  thither  we  went. 

On  the  beach  some  Indians  were  leisurely  hauling  up  tiieir  canoes, 
or  engaged  upon  their  nets,  regardless  of  the  rain.  The  Professor 
was  soon  in  the  midst  of  them,  and  bought  white-fish  and  largo  pke, 

^  See  a  notice  of  a  Bimilar  phenomenon  by  Bory  St.  Vincent,  in  Goethe's  Farben- 
lehre :  [Entoptlsche  Farben,  cap.  XXXI.] 
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which  had  been  taken  with  nets  or  lines  set  the  night  before.  An 
excellent  breakfast  (at  which  white-fish  figured,)  and  comfortable 
rooms,  showed  that  the  character  of  the  ^^  ^Gs»on  House  "  was  still 
kept  up. 

It  c<mtinued  to  diower  at  intervals  during  the  day,  but  this 
did  not  prevent  us  &om  seeing  the  Natural  Bridge,  with  its  re- 
gular arch,  ninety  feet  high,  rising  on  the  border  of  the  island, 
the  huge  conical  rock  called  the  ^^  Sugar  Loaf,"  tiie  Fort,  &c.  I 
do  not  know  whether  any  of  the  party  visited  the  cave  where  Alex- 
ander Henry  was  concealed  by  his  Indian  friend  during  the  massacre 
of  the  English — ^as  I  did  on  a  former  occasion,  when,  bye  the  bye,  I 
found  a  fragment  of  a  human  skull  among  the  rubbish  on  the  floor  of 
the  cave,  attesting  the  correctness  of  that  part  of  Henry's  narrative. 

The  wet  weather  was  not  un&vorable  to  vegetation,  which  is  luxu- 
riant on  the  island,  tiiough  tiie  trees,  (maple  and  beech,)  are  of 
small  size,  this  latitude  bemg  nearly  the  northernmost  limit  of  the 
latter.  The  flowers  were  beautiful ;  the  twin-flower,  (lAnncea  bor* 
ealisy)  so  fine  that  I  thought  it  must  be  another  new  species  ;  then 
the  beautiful  yellow  ladies'  slipper,  Lonicera,  and  Cynoglossum. 

The  island  is  of  a  roundish  form,  two  or  three  miles  in  diameter. 
On  the  N.E.  the  crumbly  lime-cliflf  rises  abruptly  from  the  water 
to  the  height  of  a  hundred  feet  or  more ;  but  on  the  south  there 
is  a  sloping  curve  of  varymg  width  between  the  bluff  and  the  beach. 

The  village  lies  on  tHs  slope,  a  single  street  of  straggling  log- 
cabins  and  ill-conditioned  frame  houses,  parallel  with  the  beach,  and 
some  of  a  better  class  standing  back  among  gardens  at  the  foot  of 
the  bluff.  On  the  edge  of  the  bluff,  which  rises  abruptly  from  the 
slope  at  the  distance  of  some  three  hundred  yards  from  the  Lake, 
stands  the  Fort,  a  miniature  Ehrenbreitstein,  with  a  covered  way 
leading  down  the  Csice  of  the  bluff. 

We  were  disappointed  at  finding  only  three  or  four  lodges  of 
Indians  here.  In  August  and  September  (the  time  for  distributing 
the  ^^  presents,")  there  are  generally  several  hundreds  of  them  on 
the  island. 

Notwithstanding  the  nun,  the  Professor,  intent  on  his  favorite 
science,  occupied  the  morning  with  a  fishing  excursion,  in  which 
he  was  accompanied  by  several  of  the  party,  most  of  them  pro- 
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tected  by  water-proof  garments,  while  he,  regardless  of  wet  and 
cold,  sat  soaking  in  the  canoe,  enraptured  by  the  variety  of  the 
scaly  tribe,  described  and  undescribed,  hauled  in  by  their  combined 
efforts.  Not  content  with  this,  he  as  usual  interested  and  engaged 
various  inhabitants  of  the  place  to  supply  him  with  a  complete  set 
of  the  fishes  found  here. 

With  a  view  of  indoctrinating  those  of  us  who  were  altogether 
new  to  ichthyology  with  some  general  views  on  the  subject,  he  com- 
menced in  the  afternoon,  scalpel  in  hand,  and  a  board  well  covered 
with  fishes  little  and  big  before  him,  a  discussion  of  their  classifies^ 
tion: 

''  These  fishes  present  examples  of  all  the  four  great  divisions  of  the 
class.  This  pike,  (^Lucioperca  americana,)  belongs  to  those  having 
rough  scales  and  spinous  fins.  The  rays  of  the  first  dorsal,  and  the  an- 
terior ones  of  the  ventrals  and  the  anal  arc  simple  and  spinous ;  the  other 
rays  are  divided  at  the  extremity,  and  softer.  The  scales  are  rough  and 
remarkably  serrate.  These  are  the  Ctenoids.  They  have  five  sorts  of 
fins,  viz :  the  dorsal,  caudal  and  anal,  which  are  placed  vertically  in  the 
median  line,  and  can  be  raised  or  depressed,  and  the  ventral  and  anal, 
which  are  in  pairs.  '  In  the  Ctenoids  the  ventrals  are  placed  immediately 
below  the  pectorals,  though  fishes  having  this  arrangement  of  fins  do  not  all 
belong  to  this  division.  There  are  but  two  families  of  Ctenoids  found  in 
fresh  water :  the  Percoids  and  the  Cottoids;  the  former  are  characterized 
by  having  teeth  on  the  palatal  and  intermaxillary  bones,  but  none  on  the 
maxillary.  Also  by  a  serrate  preoperculum  and  by  the  spines  on  the  oper- 
culum. Of  this  family  are  the  genera  Perca,  Labrax,  Pomotis^  Centrar- 
chits,  &c.  The  fish  before  us  belongs  to  the  genus  Lucioperca,  They 
have  a  wide  mouth  and  large  conical  teeth,  like  the  pickerels,  and  two  dorsals. 
There  are  two  species  in  Europe  and  two  in  the  United  States.  This  is  L. 
americana;  its  color  is  a  greenish  brown  above,  with  whitish  below,  and 
golden  stripes  on  the  sides.  On  opening  the  fish  we  find  the  heart  very  far 
in  front,  between  the  gills,  and  consisting  of  a  triangular  ventricle,  a  loose 
hanging  auricle,  and  a  bulbous  expansion  of  the  aorta.  All  the  Percoids 
have  three  coccal  appendices  from  the  pyloric  extremity  of  the  stomach. 
These  probably  take  the  place  of  a  pancreas.  Below  is  the  air-bladder, 
which  is  a  rudimentary  lung.  Above  this  are  the  ovaries,  which  extend  horn 
one  extremity  of  the  abdomen  to  the  other.  Behind  is  the  kidney,  extend- 
ing along  the  spine. 
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This  trout  belongs  to  the  Cycloids.  In  this  division  ihore  are  onlj 
two  fiimilies  which  have  spinous  rajs  in  their  fins,  (the  tautog  and  the 
mackerel.)     We  have  before  us  specimens  of  two  families  of  Cycloids. 

1.  Salnumida.  Distinguished  by  having  the  intermaxillary  and  upper 
maxillary  in  one  row,  which  seems  to  me  to  indicate  the  highest  rank 
in  the  class  of  fishes.  They  all  have  a  second  dorsal,  of  an  adipose  struo- 
tuie.  The  anterior  dorsal  and  the  ventrals  are  in  the  middle  of  the  body. 
Qenus  Salmo :  characterised  by  teeth  on  every  bone  of  the  mouth  and  on 
the  tongue.  There  is  but  one  genus  in  the  clasa  of  fishes  that  has  teeth  on 
more  bones  than  the  salmon.  In  no  genus  are  the  species  more  difficult  to 
distinguish.  Sixteen  species  have  been  described  as  belonging  to  Europe, 
which  I  have  been  obliged  to  reduce  to  seven.  The  same  species  presents 
great  variety  of  appearance,  owing  to  difference  of  sex,  of  season,  food,  color 
of  the  water  in  which  they  live,  &c.  In  this  country  I  have  examined  two 
species,  the  brook  trout,  (^S.  farUinalis,)  the  spawning  male  of  which  has 
been  improperly  separated  as  S,  erythrogaster ;  and  the  present  species,  the  ' 
Mackinaw  trout,  S.  amethystus  of  Mitchill.  Bekay  has  described  a  variety 
of  this  species,  as  S.  affinis.  In  this  species  the  appendices  pylorici  before 
spoken  of  are  very  numerous.  The  small  intestine  arises  from  the  lower 
extremity  of  the  stomach,  and  curves  only  twice  throughout  its  length.  The 
gall-bladder  is  very  large  :  the  liver  forms  one  flat  mass ;  the  ovaries  and 
kidney  extend  along  the  whole  spine.     All  this  family  spawn  in  the  autumn. 

"(2.)  OyprinidcB.  Like  the  salmons  they  have  the  ventral  and  dorsal  fins 
in  the  middle  of  the  body,  but  no  adipose  dorsal.  Branchiostcgal  rays, 
three.  Upper  maxillary  forming  another  arch  behind  the  intermaxillary. 
Teeth  only  on  the  pharyngeal  bone  behind  the  gills,  at  the  entrance  of  the 
oesophagus.  No  pyloric  appendices.  Intestine  long  and  thin,  as  in  all  her- 
bivorous fishes.  Air-bladder  transversely  divided  into  two  lobes,  communi- 
cating by  a  tube  with  the  intestinal  canal. 

"  This  family  is  the  most  difficult  one  among  all  fishes.  As  yet  there  is 
no  satisfactory  principle  of  classification  for  them.  I  have  studied  them  so 
attentively  that  I  can  distinguish  the  European  species  by  a  single  scale ; 
but  this  not  from  any  definite  character,  but  rather  by  a  kind  of  instinct. 
Prof.  Valenciennes,  a  most  learned  ichthyologist,  has  lately  published  a  vol- 
ume on  this  family,  in  which  he  distinguishes  so  many  species,  and  on  such 
minute  characters,  that  I  think  it  now  almost  impossible  to  determine  the 
species,  until  all  are  well  figured. 

'*  Here  are  specimens  of  two  genera :  (a)  Leuciscus,  with  thin  lips ;  only 
one  species  here,  an  undescribed  one  characterized  by  a  brownish  stripe  above 
the  lateral  line.    (6)  Caiostomus,  with  very  thick  lips  and  prominent  snout'' 
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June  2ith. — Rather  than  wait  here  a  week  for  the  next  steamer, 
we  engaged  a  Mackinaw  boat  and  some  Canadians  to  take  us  to  the 
Sault.  These  boats  are  a  cross  between  a  dory  and  a  mud-scow, 
having  something  of  the  shape  of  the  former  and  something  of  the 
clumsiness  of  the  latter.  Our  craft  was  to  be  ready  early  in  the 
morning,  but  it  was  only  by  dint  of  scolding  that  we  finally  got  off 
at  10  o'clock.  A  very  light  breeze  from  the  southward  made  suf- 
ficient excuse  to  our  four  lazy  oarsmen  and  lazy  skipper  for  spreading 
a  great  square  sail  and  sprit-sail,  and  lying  on  their  oars.  Unless  it 
was  dead  calm,  not  a  stroke  would  they  row. 

At  about  1  o'clock,  Mackinaw  still  plainly  visible  at  a  very  moder- 
ate distance  to  the  southward,  we  stopped  to  lunch  at  Goose  Island, 
a  narrow  ridge  of  rough,  angular  pebbles,  about  half  a  mile  long, 
covered  with  thick  bushes  and  stunted  trees,  among  which  the  prin- 
cipal were  arbor-vitae  and  various  species  of  cornus.  It  passed 
through  my  mind  whether  this  could  be  the  lie  aiix  OutardeSj  where 
Henry  parted  with  his  Indian  friend.  It  is  difficult  to  say  what 
bird  of  this  region  could  have  reminded  the  French  colonists  of  a 
bustard. 

Getting  off  again  we  continued  at  rather  a  better  rate  (the  wind 
being  now  fortunately  ahead)  until  twilight,  when  our  steersman 
said  it  was  time  to  look  out  for  a  camp,  and  proposed  landing  us  on 
a  little  island  near  the  western  shore  of  the  strait.  The  more  ardent 
naturalists  of  the  party,  however,  seeing  a  sand-beach,  (capital 
hunting-ground  for  Coleoptera,)  backed  by  a  grassy  bank  among 
tiiie  trees,  were  anxious  to  land  there,  but  this  was  promptly 
opposed  by  the  whole  of  our  native  ship's-company,  who  urged 
that  we  should  be  devoured  by  "  les  mouches.^^  This  suggestion 
seeming  reasonable,  it  was  arranged  that  those  who  wished  it 
should  be  landed  on  the  beach,  while  the  rest  proceeded  to  encamp 
and  get  supper  ready  on  the  island.  This  was  done ;  but  hardly  had 
we  disembarked  and  lighted  a  fire,  when  cries  were  heard  from  the 
main  land,  and  on  looking  round  we  saw  our  friends,  some  with  their 
heads  bound  up  in  handkerchiefs,  others  beating  the  air  with  branches 
of  trees;  all  vociferating  to  us  to  ^'Send  the  boat!"  and  on  the 
whole,  manifesting  the  most  unmistakable  symptoms  of  musquitoes, 
which  wore  abundantly  confirmed  when  they  jomed  us. 
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Our  island  was  a  masB  of  large  irregular  stones,  about  a  quarter  of 
a  mile  long,  with  a  narrow  ridge  covered  with  long  grass  and  arbor-Ti- 
tKS,  many  of  ihem  dead,  and  (particularly  on  the  west,)  hung  over 
with  pendant  lichen  (^Umea),  Here,  (after  some  trouble  from  not 
having  brought  tent-poles,  which  had  now  to  be  cut,)  we  pitched  four 
tents,  for  only  two  of  which  was  there  any  room  on  the  grass,  the 
others  looking  out  for  the  smallest  stones.  However  supper  and 
three  blazing  fires  soon  settled  all  down  into  a  comfortable  state,  and 
before  long  the  white  tents  and  the  ghost-like  trees  with  their  hoarj 
drapery  were  the  only  upiight  objects  to  reflect  the  light  of  the  fires, 
and  the  long  melancholy  notes  of  some  nei^boriug  loons  (a  sign  of 
bad  weather,  they  say,)  the  only  sounds  to  be  heard.  As  my  lot 
was  cast  upon  the  stones,  I  took  the  precaution  of  thatching  them 
with  some  armfuls  of  usnea,  which  with  a  couple  of  blankets  made 
an  excellent  bed. 

June  25th. — Our  island  was  only  about  thirty  miles  from  Macki- 
naw, and  so,  as  it  behoved  us,  we  were  off  by  half  past  four  o'clock  this 
morning,  with  the  wind  aft,  to  try  to  make  up  for  lost  time.  Our 
course  lay  along  the  American  shore  of  the  strait,  amid  iunumerable 
islands  and  islets,  generally  low  and  wooded  with  venerable  lichenous 
arbor-vitaes.  The  shore  also  was  uniformly  low,  and  covered  with  a 
Ibrest  which  reminded  me  of  the  lower  suimnits  of  the  White 
Mpuntains. 

We  stopped  to  breakfast  just  beyond  the  light-house  at  the  De- 
tour, at  the  log-house  of  some  lime-burners,  a  tavern  moreover, 
rejoicing  in  the  Dame  of  "the  saloon,"  where  we  experimented 
upon  tea  with  maple-sugar,  and  bread  of  the  place,  somewhat  like 
sweetened  plaster-ofParis.  Drummond  Island,  interesting  from  its 
fossils,  we  were  obliged  to  pass  without  stopping. 

By  noon  the  wind  had  got  so  high  that  we  thought  prudent  to 
make  a  lee  under  a  point  on  St.  Joseph's  Island.  As  we  landed,  a 
rather  rough-looking,  unshaven  personage  in  shirtsleeves  walked  up 
and  invited  us  to  his  house,  which  was  close  at  hand.  We  found 
his  walls  lined  with  books  ;  8hakspeare,  Scott,  Hemans,  &c., 
caught  my  eye  as  I  passed  near  the  shelves,  forming  a  puzzling  con- 
trast witii  the  rude  appearance  of  the  dwelling.  A  very  few 
moments  sufficed  to  show  a  similar  contrast  in  our  host  himself.     He 
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knew  Prof.  Agassiz  by  reputation,  had  read  the  reports  of  his  lectures 
in  the  newspapers,  and  evinced  a  warm  interest  in  the  objects  of  our 
excursion.  When  he  found  out  who  the  Professor  was,  he  produced 
a  specimen  in  spirits  of  the  rare  gar-pike  of  Lake  Huron,  and  insisted 
upon  his  accepting  it,  and  afterwards  sent  him  various  valuable  spec- 
imens. His  conversation,  eager  and  discursive,  running  over  PoUtics, 
Science  and  Literature,  was  that  of  an  intelligent  and  well-read 
man,  who  kept  up,  by  books  and  newspapers,  an  acquaintance  with 
the  leading  topics  of  the  day,  but  seldom  had  an  opportunity  of 
discussing  them  with  persons  similarly  interested.  He  turned  out  to 
be  an  ex-Major  in  the  British  army,  and  he  showed  us  a  portrait  of 
himself  in  full  regimentals,  remarking  with  a  smile  that  he  had  once 
been  noted  as  the  best-dressed  man  of  his  regiment.  Whilst  in  the 
service  he  had  travelled  over  Europe,  seen  what  was  best  worth 
seeing,  and  become  acquainted  with  the  principal  modem  knguages, 
particularly  Italian,  which  he  read  here  in  the  wilderness  with  delight. 
Li  company  with  a  friend  he  had  purchased  the  entire  island  of  St. 
Joseph's  and  devoted  himself  to  farming,  brining  up  his  children  to 
support  themselves  by  the  sweat  of  their  brow.  He  said  it  would  be 
time  enough  to  give  them  a  literary  or  professional  education  when 
they  manifested  a  disposition  for  it,  for  he  did  not  approve  of  the 
indiscriminate  training  of  all  for  what  comparatively  few  have 
any  real  talent  for.  He  was  preparing  them,  he  said,  to  l>e 
American  citizens,  for  he  thought  the  Canadas  would  form  a  part 
of  the  United  States  within  three  years  at  farthest ;  and  though  he  for 
his  part  was  a  loyal  subject  of  her  Majesty,  and  would  fight  to  protect 
her  dominions  if  it  came  to  that — ^yet  he  had  no  objections  to  his 
children  being  republicans. 

After  chatting  several  hours  with  the  Major,  and  discussing  an 
excellent  white-fish  which  he  placed  before  us,  the  wind  having 
meantime  moderated,  we  continued  our  course.  St.  Joseph's, 
according  to  the  Major,  forms  a  triangle,  of  which  the  two  longest 
sides  measure  twelve  and  twenty  miles.  The  climate  he  described 
as  temperate,  being  influenced  probably  by  the  great  mass  of  flowing 
water  by  which  the  island  is  surrounded.  His  custom  was  to  work 
throughout  the  winter  in  his  shirt  sleeves ;  he  did  not  remember  to 
have  seen  the  thermometer  lower  than — 16®  Fah.,  and  that  only  for 
very  short  periods.    The  soil  excellenti  except  near  the  shores. 


HABBATIYB.  29 

Pasring  the  end  of  the  island  we  saw  two  solitary  chimneys,  the 
remains  of  the  fort  that  formerly  stood  here.  Our  course  lay 
among  small  islands,  reminding  one  of  the  little  wooded  islets  of 
Lake  George,  with  a  brilliant  background  of  sunset  sky.  We  noticed 
the  same  appearance  in  the  east,  spoken  of  June  22nd.  The  twilight 
ooQtinaing  late,  we  pushed  on  until  about  ten  o'clock,  when  our  men 
jwoposed  to  land  on  a  small*  rocky  island,  but  they  being  alarmed  at 
a  discovery  (probably  imaginary)  of  snakes  among  the  rocks,  and 
we' for  our  part  not  finding  room  enough  among  the  stont^s  to  pitch 
a  tent,  we  continued  our  course  to  another  island  which  bears  the 
name  of  ^^  Campement  des  matelots."  Here  it  was  voted  too  late  to 
ptch  tents,  so  we  rolled  ourselves  in  our  blankets,  some  on  shore 
and  some  in  the  boat,  taking  care  to  include  our  heads,  for  the  mus- 
quitoes  had  roused  themselves  and  were  making  active  preparations 
to  receive  us. 

June  2Qih. — The  musquitoes  of  the  night  before  must  have  been 
merely  those  who  occupied  the  spots  where  we  lay  down,  for  when  in 
the  morning,  being  awakened  by  sundry  energetic  exclamations  in 
my  neighborhood,  I  extricated  my  head  from  the  blanket  and  looked 
about  me,  my  first  impression  was  wonder,  at  the  swarms  that  sur- 
rounded the  heads  of  my  companions.  Having  fortunately  a  mus- 
quito-veil  in  my  pocket  I  was  soon  a  disinterested  spectator  of  their 
torments.  It  was  with  some  difficulty  that  the  necessary  arrange- 
ments for  embarking  (with  no  thought  of  breakfast)  were  completed, 
and  it  was  more  than  an  hour  after  we  left  the  place  before  with  all 
our  exertions  we  could  get  the  boat  rid  of  them. 

Soon  afterwards  it  began  to  rain.  Our  course  lay  up  the  boat-chan- 
nel, (twelve  miles  shorter  than  the  main  passage,)  over  mud-flats 
covered  with  only  a  few  feet  of  water,  the  banks  on  either  side  flat 
and  covered  with  a  monotonous  forest  which  in  one  place  was  burnt, 
and  for  miles  a  tedious  succession  of  blackened  trunks.  We  crowded 
together  in  the  middle  of  the  boat  and  covered  ourselves  as  well  as 
we  could  with  tarpaulins  and  India  rubber  cloaks,  the  importance  of 
which  rose  considerably  in  the  general  estimation.  This  muddy 
expanse  of  the  river  or  strait,  goes  by  the  name  of  Mud  Lake.  It 
resembles  Lake  St.  Clsur  on  a  smaller  scale,  being  eight  or  ten  miles 
wide.  Here,  as  we  were  afterwards  told,  is  found  a  great  abundance 
and  variety  of  fishes,  and  also  the  salamander  which  the  Indians  call 
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the  ^^  walking  fish''  (^Menohranehus^^  and  which  eyen  to  them  is  a 
great  curiosity.  At  last  we  reached  the  Lower  Rapids,  where  with 
aU  the  exertion  of  our  men  we  for  some  time  made  little  progress. 
Boon  a  cabin  or  two  made  its  appearance ;  then  we  saw  the  palisades 
of  Fort  Brady,  and  at  noon  arrived  at  the  wharf,  where  even  the 
rain  did  not  prevent  a  considerable  concourse  of  the  idle  population. 
Carts  drove  down  into  the  water  for  our  luggage,  and  at  length  our 
drenched  state  was  relieved  by  the  comfortable  accommodations  of 
fhe  "  St.  Mary's  Hotel." 


CHAPTER    II. 


THESAULTTOMICHIPICOTIN.  ^ 


Jant  21th. — ^The  Sanlt  de  St.  Marie,  on  the  American  side,  is  a 
long  straggling  Tillage,  extending  in  all  some  two  or  three  miles, 
if  we  reckon  from  the  outposts  of  scattered  log-huts.  The  main 
put  of  it,  however,  is  concentrated  on  a  street  running  from  the 
Fort  (which  stands  on  a  slight  enunence  over  the  river,)  about  a 
quarter  of  a  mile  along  the  water,  with  some  back  lanes  leading  up 
the  gradual  slope,  rising  perhaps  half  a  mile  from  the  river.  Be- 
hind this  again  is  an  evergreen  swamp,  from  which  a  rocky  wooded 
bluff  rises  somewhat  abruptly  to  the  height  of  a  hundred  feet  or 
thereabouts. 

The  population  is  so  floating  in  its  character  that  it  is  difficult  to 
estimate ;  some  stated  it  at  about  three  hundred  on  the  average, 
consisting  of  half-breed  voyageurs,  miners  waiting  for  employment, 
traders,  and  a  few  Indians.  The  chaplain  at  the  Fort,  however,  esti* 
mated  the  number  of  inhabitants  on  both  sides  of  the  river  at  one 
thousand,  of  whom  the  majority  belong  to  the  American  side. 

The  most  striking  feature  of  the  place  is  the  number  of  dram- 
shops and  bowling-alleys.  Standing  in  front  of  one  of  the  hotels  I 
counted  seven  buildings  where  liquor  was  sold,  besides  the  larger 
^'stores,"  where  this  was  only  one  article  among  others.  The 
roar  of  bowling  alleys  and  the  click  of  billiard  balls  are  heard 
from  morning  until  late  at  night.  The  whole  aspect  is  that  of  a 
western  village  on  a  fourth  of  July  afternoon.  Nobody  seems  to  be 
at  home,  but  all  out  on  a  spree,  or  going  a  fishing  or  bowling. 
There  are  no  symptoms  of  agriculture  or  manufactures ;  traders 
enough «  but  they  are  chatting  at  their  doors  or  walking  about  from 
one  shop  to  another.  The  wide  platforms  in  front  of  the  two  large 
taverns  are  occupied  by.  leisurely  people,  with  their  chairs  tilted 
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back,  and  cigars  in  their  mouths.  Nobody  is  busy  but  the  bar- 
keepers, and  no  one  seems  to  know  what  he  is  going  to  do  next. 

The  cause,  probably,  may  be  in  part  the  facilities  for  smuggling 
brandy  from  the  Canadian  side  of  the  river,  where  it  is  cheaper  than 
on  ours.  But  the  mischief  lies  chiefly  in  the  unsettled  state  of  things, 
the  irregularity  of  employment  and  wages  of  labor.  Money  is  not 
earned  and  spent  from  day  to  day,  at  home,  but  comes  in  lumps, 
and  seasons  of  labor  are  followed  by  intervals  of  idleness.  In  short, 
the  life  of  most  of  the  inhabitants  is  essentially  that  of  sailors,  and 
brings  accordingly  the  reckless  character  and  the  vices  of  that  class. 

Something  also  is  due  to  the  admixture  of  Indian  blood,  which  has 
a  fatal  proneness  to  liquor.  Whilst  we  were  here  a  number  of  Indians 
arrived  with  the  son  of  a  chief,  from  Fort  William,  and  after  parad- 
ing about  the  town  with  an  American  flag,  speechifying  and  offering 
the  pipe  at  all  the  grog-shops  to  beg  for  liquor,  they  dispersed  and 
devoted  themselves  to  drinking  and  playing  at  bowls.  In  the  even- 
ing, two  of  us  passing  one  of  the  bowling-alleys,  saw  in  front  of  it, 
lying  on  a  heap  of  shavings,  a  dark  object  which  proved  to  be  the 
chief's  son,  extended  at  full  length,  dead  drunk,  with  several  Indians 
endeavoring  to  get  him  home.  The  only  sign  of  life  he  gave  was  a 
feeble  muttering  in  Indian,  copiously  interspersed  with  the  English 
curse  ;  another  instance  of  the  naturalization  of  John  Bull's  national 
imprecation  in  a  foreign  tongue.  It  is  said  the  Indians  have  no 
oath  in  their  own  language.  Finding  it  impossible  to  make  him 
walk,  they  squatted  around  him  on  their  haunches  and  remained  still 
for  some  time,  apparently  considering  what  to  do.  They  were  all 
perfectly  sober  and  evidently  greatly  troubled  at  the  state  of  their 
leader.  At  length,  seeing  us  watching  them,  they  came  up  and 
stood  staring  with  their  faces  close  to  ours,  but  without  speaking. 
We  did  not  know  exactly  what  they  were  at,  but  my  companion  by 
rigns  explained  to  them  that  they  should  take  up  the  drunken  man 
by  the  legs  and  arms  and  carry  him  home.  The  idea  struck  them 
as  a  good  one,  for  they  immediately  ^^  how,  bowed,"  set  about  it, 
and  bore  him  off,  one  to  each  leg  and  arm. 

The  river  opposite  the  village  is  about  a  mile  wide.  Just  above 
are  the  Upper  Rapids,  which  ^ve  the  name  to  the  place,  nearly 
three-fourths  of  a  mile  in  length.    There  is-  no  very  great  vertical 
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descent,*  but  the  stream  is  much  compressed  and  moreover  very 
shallow,  whence  the  great  rapidity  of  tlie  current  at  this  spot.  On 
the  opposite  bank  is  a  thin,  straggling  village,  and  a  large  building 
belonging  to  the  Hudson's  Bay  Company. 

Our  explorations  of  the  neighborhood  showed  a  great  abun- 
dance of  birds  for  the  season.  Prof.  Agassis  as  usual  had 
got  all  the  fishes  of  the  neighborhood  about  him ;  amoug  otheis 
several  specimens  of  the  gar-pike  of  Lake  Huron,  dried  or  in  spiAts, 
were  presented  to  him  by  the  various  coadjutors  whom  he  had 
interested  in  his  favor.  One  of  the  most  zesilous  of  these  was  a  fish- 
erman whom  he  had  captivated  by  a  distinction  (at  first  stoutly  and 
confidently  combatted)  between  two  closely-resembling  species.  In 
the  evening  he  unrolled  his  blackboard  and  gave  us  the  following 
account  of  them : 

"  The  gar-pike  is  the  only  living  representative  of  a  ibmily  of  fishes 
which  were  the  only  ones  existing  during  the  deposition  of  the  coal  and  other 
ancient  deposits.  At  present  it  occurs  only  in  the  United  States.  The  spe- 
cies of  South  Carolina  was  described  by  Linnaeus  as  Esox  osseus,  from  a 
specimen  sent  to  him  by  Dr.  Garden.  But  it  is  not  an  Esox,  though  it  has 
the  peculiar  backward  dorsal  of  that  genus.  It  differs  in  the  arrangement 
of  the  teeth,  which  in  Esox  are  seated  on  the  palatal  bones  and  the  vomer, 
but  in  this  genus,  Lepidosteus,  on  the  maxillary  and  all  other  bones  which 
form  the  roof  of  the  mouth.  Moreover,  the  snout  of  the  latter  is  much  longer, 
the  upper  jaw  bones  being  divided  into  ten  or  twelve  distinct  pieces.  The 
intermaxillary  is  a  small  bone  pierced  with  two  holes  for  the  admission  of  the 
two  anterior  projecting  teeth  of  the  lower  jaw.  In  Esox  the  scales  are 
rounded  and  composed  of  layers  of  homy  substance,  and  overlap  each  other. 
In  Lepidosteus  the  scales  are  square  and  overlap  only  very  slightly.  Each 
scale  is  composed  of  two  substances ;  first,  a  lower  layer  of  bone,  forming 
that  part  of  the  scale  which  is  covered  by  the  next ;  second,  enamel,  like  that 
of  teeth.  The  scales  are  also  hooked  together ;  a  groove  in  each,  with  a 
hook  from  the  next  fitting  into  it.  Nothing  of  this  kind  occurs  in  other 
fishes  of  the  present  day.  From  these  peculiarities  I  have  named  this 
fiunily  the  Oanoids.     Their  vertebrae  are  not  articulated  together  as  those 

^  According  to  Bayfield  the  total  descent  is  twenty- two  and  one-half  feet,  hut 
this  probably  includes  both  the  Upper  and  Lower  Rapids,  as  the  whole  difference  of 
lerel  between  Lake  Superior  and  Lake  Huron,  in  a  distance  of  forty  miles,  is  only 
thirty-two  {eet.^B<nicheUe*9  Britiih  Dwn.  in  N.  America,  I.,  128. 
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of  other  fishes,  bat  unite  bj  a  ball-and-sooket  joint,  as  in  reptiles.  The 
scales  also  resemble  in  some  particulars  those  of  the  Crocodilean  reptileSi 
which  immediately  succeeded  the  fossil  Ganoids,  during  whose  epoch  no 
reptiles  existed.  The  embryology  of  the  gar-pike,  of  which  nothing  as  yet 
is  known,  would  be  an  exceedingly  interesting  subject  of  investigation,  ^nce 
it  is  a  general  law  that  the  embryo  of  the  animals  now  living  resembles  the 
most  ancient  representatives  of  the  same  family.  As  probably  connected 
wi^i  the  preservation  of  this  ancient  family  of  fishes  in  this  country,  may 
be  mentioned  the  fact  that  there  was  an  extensive  continent  formed  in  North 
America  at  a  time  when  all  the  rest  of  the  earth  was  under  water.  Thus 
physical  conditions  have  been  more  unaltered  here  than  elsewhere. 

^*  The  white-fish,  (  Ooregonus  alhus,)  has  all  the  characters  of  the  salmons, 
but  no  teeth.  Among  those  I  obtained  to-day,  is  a  new  species,  cha- 
racterized by  a  smaller  mouth  and  more  rounded  jaw.  To  the  same  family 
belongs  the  lake  *'  herring,"  which  is  no  herring  at  all.  This  species  hat 
a  projecting  lower  jaw  and  is  undescribed.  Here  is  a  little  fish  which  on 
hasty  examination  would  seem  to  belong  to  the  salmons,  but  has  a  project^ 
ing  upper  jaw,  and  teeth  on  the  intermaxillary,  the  upper  maxillary 
forming  another  arch  behind,  without  teeth.  It  has  pectinated  scales,  like 
the  perch.  It  is  a  new  genus,  allied  to  the  family  of  Characini  of 
Miiller.  Fossil  fishes  of  this  family  occur  in  great  numbers  in  the  creta- 
ceous period ;  they  are  the  first  of  the  osseous  fishes.  This  again  is  an  in* 
stance  similar  to  that  of  the  Lepidosteus.  The  fish  before  us  presents  a 
curious  combination  of  the  characters  of  the  Cycloids  and  Ctenoids.  Here 
is  a  fish  belonging  to  the  Cyprinida,  but  characterized  by  thick  lips  and  a 
projecting  upper  jaw,  whence  I  propose  to  call  it  Rhinichthys  marmoratui, 

'*  This  fish,  one  familiar  with  the  fishes  of  Massachusetts  would  suppose  to 
be  a  yellow  perch,  but  it  differs  in  wanting  the  tubercles  on  the  head  and  ojto- 
culum.  It  b  Perca  acuta  Cuv.  In  the  tertiary  beds  are  found  Percoids, 
with  thirteen  rays  in  the  anterior  dorsal ;  this  is  also  the  case  in  the  Norti 
American  species.  Again  the  variety  of  minnows  found  in  this  coontty 
has  a  parallel  in  the  tertiary  epoch." 

June  28th. — To-day  we  made  our  first  acquaintance  with  the 
genuine  black  fly^  a  little  insect  resembling  the  common  house-fly, 
but  darker  on  the  back,  with  white  spots  on  the  legs,  and  two-thirds 
as  large,  being  about  two  lines  in  length.  They  are  much  quicker  in 
their  motions,  and  much  more  persevering  in  their  attacks,  than  th^ 
mosquito,  forcing  their  way  into  any  crevice,  for  instance  between 
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the  ^ye  and  ike  coaUleeTe.    On  &e  other  hand,  they  are  eaafly 
Ufled,  as  thej  stick  to  their  prey  fike  boll^logs. 

Jvme  29(A. — ^Among  the  birds  here,  the  most  abundant  is  the 
ufaite-throated  sparrow,  {fringSHa  penM^hcmica,^  evidently  breed- 
ing in  great  .numbers  in  the  swamp,  for  firom  the  top  of  nearly 
etery  dead  tree  a  male  bird  of  this  species  was  pouring  forth 
his  loud,  strildng  note,  something  like  the  opening  notes  of  the 
European  nightingale.  The  females  were  not  to  be  seen,  and  were 
doubtless  dtting.  I  found  the  nest  and  new-laid  eggs  of  the  song- 
sparrow,  but  could  not  discover  those  of  the  pennmflcanica.  In  the 
evening  the  Professor  made  the  following  remarks  on  the  classifiear 
tiuiof  lards: 

^'Animals  have  usually  been  clsaeed  merely  according  te  the  eharacten 
of  the  adult  In  some  instaaces,  however,  the  importance  of  an  ezamimip 
taon  of  the  emloTonic  state  also  has  already  been  acknowledged  by  natural- 
iste.  For  example,  the  barnacle,  though  in  fact  a  crostacean,  has  in  the 
aduh  state  so  much  the  appearance  of  a  molluak,  that  its  true  relation 
oonld  hardly  be  reeognized  without  the  investigation  of  the  embryo,  which 
has  all  the  aspect  of  the  ordinary  eruBtaceans.  Hitherto  embryology  has 
been  applied  principally  to  the  study  of  functions  and  organs,  and  not  ci 
classification,  but  I  think  it  of  the  highest  importance  to  the  right  under- 
standing of  the  affinities  of  aU  animals. 

"  Birds  are  at  present  classed  according  to  the  form  of  the  feet  and  bill. 
They  form  a  very  distinct  group  in  the  animal  kingdom,  all  having  wings, 
naked  bills,  and  the  same  general  form  of  feet  Yet  no  class  has  puzzled 
naturalists  more. 

"  Grreat  weight  has  been  given  to  the  form  of  the  toes.  In  one  great 
group,  {Palmipedes,}  at  least  three  of  the  toes  are  united  by  a  web  (four  in  the 
pelican  and  gannet,)  throughout  their  whole  length.  In  all  other  birds  the 
toes  are  free,  though  in  some  the  upper  joints  are  united. 

*'  The  form  of  the  claws  has  also  been  considered  of  great  importance.  In 
Urds  of  prey  an  agreement  in  the  form  of  the  claws  is  accompanied  by  a 
resemblance  in  the  shape  of  the  bill.  In  others,  however,  this  is  not  the  case ; 
dms  the  parrots,  with  crooked  bills,  and  the  woodpeckers  with  straight  bills, 
have  been  united  as  climbers.  Again,  the  passerines,  classed  together  from 
the  shape  of  the  bill,  agree  very  well  in  other  respects ;  but  in  the  water- 
buds,  species  of  very  various  characters  have  been  brought  together. 

"  Taking  all  these  things  together,  ornithologists  have  very  generally  agreed 
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on  four  or  five  great  divisions,  though  with  some  differences.  Thus  the 
waders,  or  those  birds  having  the  tarsus  and  a  space  above  it  naked,  are 
put  in  one  group  by  some,  and  bj  others  made  into  two.  The  arrangement 
of  the  water  birds  now  most  generally  admitted  is :  Palmipedes :  with  the 
feet  united,  except  in  one  group,  (the  grebes,  &c.)  This  division,  I  incline 
to  think,  is  made  on  an  insufficient  consideration  of  their  true  affinities. 
Grallatares:  with  three  toes  before,  and  one  behind.  The  gaUtncuieaui 
birds  form  a  very  natural  group,  having  the  upper  jaw  arched,  and  feet  like 
those  of  the  grallatores,  but  with  short  and  curved  claws  The  climbers  have 
two  toes  before  and  two  behind,  of  which  one  may  generally  be  moved  in 
either  direction.  Sometimes  there  is  only  a  trace  of  this  arrangement,  in  a 
closer  union  of  two  of  the  toes  with  each  other  than  with  the  rest.  The 
passerines  have  curved  claws,  or  sometimes  the  hind-claw  is  straight ;  three 
toes  before  and  one  behind.  Some  make  three  groups  of  them,  bring- 
ing together  those  with  flattened  bills,  (Insectivora ;)  those  with  conical 
bills,  (Granivora,)  and  those  with  the  upper  mandible  much  stronger  than 
the  lower,  (Omni vera.)  Some  again  separate  from  these  the  swallows, 
pigeons,  &c. 

"  The  toes  in  all  birds  have  the  same  number  of  joints.  The  hind  toe 
always  consists  of  a  single  joint,  the  inner  toe  of  two,  the  middle  of  three, 
and  the  outer  of  four.  This  arrangement  is  important  in  distinguishing  the 
fossil  tracks  of  birds  from  those  of  other  animals,  it  being  peculiar  to  them. 

"  In  examining  birds  within  the  egg,  I  have  recently  found  some  charac- 
ters to  be  less  important  than  has  been  supposed.  Thus  the  foot  of  the 
embryo  robin  is  webbed,  like  that  of  the  adult  duck  ;  so  also  in  the  sparrow, 
swallow,  summcr-ycUow-bird,  and  others,  in  all  of  which  the  adult  has  di^ded 
toes.  The  bill  also  is  crooked  and  the  point  of  the  upper  mandible  projecting, 
as  in  the  adult  form  of  birds  of  prey.  These  latter,  then,  it  would  seem, 
should  be  brought  down  from  the  high  place  assigned  to  them  on  account 
of  their  voracious  and  rapacious  habits,  as  if  these  would  entitle  an  animal 
to  a  higher  rank.  For  the  resemblance  of  an  adult  animal  to  the  embryo 
of  another  species,  indicates  a  lower  rank  in  the  former.*  Probably  the  true 
classification  of  birds  would  include  various  series,  each  embracing  represen- 
tatives of  all  the  various  types  now  admitted  as  distinct." 

Mr.  Ballenden,  of  the  Hudson's  Bay  Co.,  to  whom  the  Professor 
had  letters,  paid  him  a  visit  to-day,  and  showed  the  most  obliging 

•  For  farther  details  see  Prof.  Agassis's  Lectures  on  Comparative  Embryology, 
delivered  at  the  Lowell  Institute,  January,  1819 ;  published  in  the  Djily  Evening  TVcw- 
tUeTf  and  afterwards  in  a  pamphlet  form  by  the  tame  publishers. 
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readiness  to  forward  his  plans,  ^ving  him  letters  to  the  genUemen 
in  charge  of  the  various  posts  on  the  lake,  which  were  highly  ser- 
fieeable  to  ns. 

Dr.  C.  T.  Jackson  and  the  gentlemen  engaged  with  him  in  the 
gecdogical  survey  of  the  copper  region  of  the  south  shore  of  Lake 
Superior,  also  arrived  to-day,  and  his  assistant,  Mr.  Foster,  gave  the 
Prof,  some  valuable  information,  particularly  concerning  Neepgon 
Bay,  which  he  had  visited. 

Mr.  McLeod,  of  the  Sault,  lent  to  the  Professor  Bayfield's  large 
map  of  the  Lake,  (which  we  had  not  been  able  to  procure,)  enriched 
with  manuscript  notes,  and  gave  him  the  results  of  various  geologi- 
cal excursions  on  the  lake. 

Jvane  80^. — Rainy.  Nevertheless,  our  preparations  being  made, 
we  decided  to  start.  It  was  necessary  to  convey  our  multifarious 
luggage  to  the  upper  end  of  the  portage,  above  the  rapids,  a  distance 
of  about  two-thirds  of  a  mile.  Walking  thither  in  the  rain,  over  a 
road  made  across  the  swamp,  the  surface  of  which  is  strewed  with 
bowlders  of  various  sizes,  we  found  a  coUection  of  warehouses  and  a 
few  log-cabins,  just  at  the  commencement  of  the  rapids.  Here  our 
boats  were  moored  at  a  wharf  at  the  extremity  of  which  was  a  huge 
crane  for  unloading  copper  ore.  Here  also  lay  at  anchor  several 
schooners,  and  a  propeller  that  runs  along  the  south  shore,  and 
occasionally  crosses  to  Fort  William. 

Our  boats  were  three  in  number;  one  large  Mackinaw  boat  and 
two  canoes  of  about  four  fathoms'  length.  One  of  these  canoes  was 
kindly  lent  to  us  by  Prof.  James  Hall,  of  Albany,  the  other  we  hired ; 
the  boat  we  had  been  obliged  to  buy,  giving  eighty  dollars  for  it.  It 
proved  a  considerable  hindrance  to  speed,  being  always  behind,  ex- 
cept when  the  wind  was  aft  and  fresh.  Our  luggage,  however,  with  the 
collections  of  specimens  and  the  apparatus  for  collecting,  could  not  be 
carried  in  canoes  without  uncomfortably  loading  them.  From  my  own 
subsequent  experience  I  should  say  that  what  is  called  a  '^  five-man- 
boat,"  is  the  craft  best  adapted  for  such  an  occasion  as  ours,  and 
this  opinion  was  confirmed  by  a  gentleman  at  the  Sault  who  had 
tried  the  experiment.  The  canoes  were  precisely  what  one  sees 
from  Maine  to  Michigan,  birch-bark  stretched  by  two  layers  of  tlun, 
flat,  wooden  ribs,  one  transverse,  the  other  longitudinal,  placed  close 
together,  with  a  strip  of  wood  round  the  gunnel,  and  the  whole 
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sewed  with  pine-roots.  It  is  said  that  after  the  materials  are  cut  out 
and  fitted,  two  men  to  put  them  together,  with  six  women  to  sew, 
can  make  two  seven-fathom  canoes  in  two  days.  While  on  the  lake 
the  canoes  are  not  usually  paddled,  but  rowed,  the  same  number  of 
men  exerting  greater  force  with  oars  than  with  paddles.  By  doub- 
ling the  number  of  men,  putting  two  on  a  seat,  more  of  course  can 
be  accomplished  with  paddles.  The  gunnel  of  a  canoe  is  too  slight 
to  allow  of  the  cutting  of  rowlocks,  or  the  insertion  of  thole-pins :  so 
a  flat  strip  from  a  tree,  with  a  branch  projecting  at  right  angles,  is 
nailed  to  the  gunnel,  and  a  loop  of  raw  hide  attached,  through 
which  the  oar  is  passed. 

Our  boats  were  stowed  as  follows :  On  the  bottom  were  laid  set- 
ting-poles and  a  spare  paddle  or  two,  (to  prevent  the  iaexperienced 
from  putting  their  boot-heels  through  the  birch-bark,)  and  over  these, 
in  the  after  part,  a  tent  was  folded.  This  formed  the  quarter-deck 
for  the  bourgeois^  (as  they  called  us,)  and  across  it  was  laid  the 
bedding,  which  had  previously  been  made  up  into  bolster-like  padk- 
ages,  covered  with  bu&lo-robes,  or  with  the  matting  of  the  country, 
a  very  neat  fabric  of  some  fine  reed  which  the  Indians  call  paqwah. 
These  bolsters  served  for  our  seats,  and  around  them  were  disposed 
other  articles  of  a  soft  nature,  to  form  backs  or  even  pillows  to 
our  sitting  couches.  The  rest  of  the  luggage  was  skilfully  distrib- 
uted in  other  parts  of  the  canoe,  leaving  room  for  the  oarsmen 
to  sit,  on  boards  suspended  by  cords  from  the  gunnel,  and  a 
place  in  the  stem  for  the  steersman.  The  cooking  utensils  were 
usually  disposed  in  the  bow,  with  a  box  of  gum  for  mending  the 
canoe  and  a  roU  or  two  of  bark  by  way  of  ship-timber.  Our  canoe 
was  distinguished  by  a  frying-pan  rising  erect  over  the  prow  as 
figure-head,  an  importance  very  justly  conferred  on  the  culinary 
art  in  this  wilderness,  where  nature  provides  nothing  that  can  be 
eaten  raw.  except  blueberries. 

The  voyageurs  (some  ten  or  twelve  in  number,)  were  mostly  half- 
breeds,  with  a  few  Canadian  French  and  one  or  two  Indians.  AH 
except  the  Indians  spoke  French,  and  most  of  them  more  or  len 
English,  but  there  were  only  two  who  spoke  English  as  weU  as  ttiej 
did  French.  The  half-breeds  were  in  general  not  much  if  at  aH 
Ughter  in  complexion  than  the  Indians,  but  their  features  were  more  or 
less  CSaocasian,  and  the  hair  inclining  sometimes  to  brown.  They  were 


.   NARRATIVE.  39 

lather  imd^  medium  height,  but  well  made,  particularly  the  cheat  and 
neck  well-developed.  The  Indians  were  Ojibwas  (djib-wah),  and  had 
t^e  physical  peculiarities  of  their  tribe,  viz. :  a  straighter  nose,  rather 
greater  fulness  of  the  &ce,  and  less  projecting  cheek-bones,  than  the 
Western  Indians.  But  I  was  most  struck  with  the  Iri%h  appearance 
of  the  Canadians,  and  though  I  ascertained  that  they  had  no  Irish 
Uood  in  their  veins,  yet  the  notion  often  recurred  during  the  trip,  and 
I  found  myself  sereral  times  surprised  at  missing  the  brogue.  They 
were  blue-eyed,  with  flaxen  hair,  a  rather  low  and  square  head,  and 
bigh-pitched  voice.  This  resemblance,  which  also  struck  others  of 
the  party,  is  interesting  as  showing  perhaps  che  persistancc  of  blood 
and  race.  It  was  not  imtil  afterwards  that  I  was  informed  that  the 
French  of  Canada  are  Bretons  and  Normands  by  origin ;  thus  coming 
fKm  that  part  of  France  in  which,  whether  as  most  remote  from  in- 
vaders, or  from  having  been  recruited  from  the  British  Isles,  the 
Celtic  blood  is  best  preserved.  I  do  not  know  whether  the  Celtic 
features  are  so  noticeable  at  this  day  in  that  part  of  France,  but  no 
qoe  would  have  ever  taken  tiiese  men  for  Frenchmen. 

Our  preparations  occupied  some  time ;  finally,  just  as  we  were 
about  to  start,  it  was  suggested  and  on  short  consultation  decided 
that  we  must  have  an  additional  canoe  ;  those  provided  proving  insuffi- 
cient to  hold  us  all  comfortably.  Two  of  the  party  accordingly 
remaned  behind  to  attend  to  this  matter,  and  we  got  under  weigh. 

We  had  but  three  in  the  canoe  besides  the  boatmen,  which  gave 
us  an  advantage  over  the  others,  so  that  we  immediately  took  the 
lead,  and  soon  ran  the  other  boats  out  of  sight.  The  rain  ceased,  but 
the  weather  was  still  imsettled,  and  the  wind,  strong  down  the 
river,  much  retarding  our  progress.  Our  men  had  a  hard  pull  of  it, 
yet  they  kept  up  an  unceasing  chatter  in  Ojibwa,  (which  sounded 
occasionaHy  much  like  Platt-Deutsch,)  interspersed  with  peals  of 
laughter.  About  five  o'clock  we  reached  the  Pointeaux-Pins,  about 
six  miles  from  the  Sault,  and  as  the  wind  bad  become  very  strong, 
and  the  other  boats  were  far  behind,  we  decided  to  wait  for  them. 

The  Point  is  a  mass  of  sand  and  gravel,  mingled  with  large 
stones ;  towards  the  main  land  are  a  few  pitch-pines  and  willows ; 
the  ground  covered  with  moss  and  low  bushes,  and  a  few  strawber- 
ries. Some  flocks  of  pigeons  were  whirling  about,  at  tim^s  dashing 
down  to  the  ground,  a^d  tiien  rising  high  in  the  air ;  a  couple  of  these 
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were  shot,  as  weD  as  a  young  creek-sheldrake,  (^MerguB  cucvUatuM^) 
from  a  small  flock  in  a  creek  emptying  into  the  river.  On  returning 
to  the  neighborhood  of  the  boat,  we  found  a  Are  lighted  and  propane 
tions  making,  under  the  superintendence  of  Henry,  the  steersman,  fw 
getting  a  supper  from  a  ham  and  some  flour  which  had  been  provi- 
dently stowed  in  our  canoe.  The  process  of  frying  the  ham,  and 
roasting  the  birds  on  a  spit  stuck  in  the  ground,  was  neither  new  nor 
interesting  to  me  otherwise  than  as  conducive  to  supper.  But  the 
process  of  making  bread  with  mere  flour,  water,  salt,  and  a  frying- 
pan,  excited  my  curiosity.  Nothing  to  my  knowledge  was  put  in  to 
make  the  bread  me,  neither  had  anything  been  provided  by  us  for 
that  purpose,  yet  the  dough,  after  having  been  kneaded  for  a  long 
time,  pressed  down  into  the  frying-pan  and  toasted  before  the  fire, 
turned  out  excellent  bread,  perfectly  light  and  well-tasted.  By  what 
mystery  the  fermentation  was  accomplished  or  gotten  over,  I  leave 
to  the  initiated  to  make  out.  Perhaps  the  vigorous  and  long-con. 
tinned  kneading  may  have  supplied  the  place  of  yeast ;  at  all  events, 
some  of  the  party,  whose  cooks  were  more  sparing  of  their  labor  than 
ours,  used  to  have  heavy  bread,  a  misfortune  that  never  befell  us. 

Shortly  before  dark  the  other  canoe  arrived,  and  we  learned  that 
the  bateau  had  been  driven  back  by  the  force  of  the  wind,  and  had 
put  in  for  the  Canada  shore. 

We  were  now  established  for  the  night.  There  was  nothing  very 
cheery  about  the  aspect  of  the  Pointe-aux-Pins ;  —  a  desolate  mass  of 
sand,  with  the  tent  standing  out  agidnst  the  bleak  sky,  backed  by  a 
few  stunted  willows,  the  river  a  couple  of  hundred  yards  in  front, 
and  a  horizon  of  forest  beyond. 

A  bleak,  desert  situation,  so  exposed  to  the  wind  that  we  had  to 
carry  a  guy  far  to  windward,  attached  to  the  peak  of  the  tent,  to  pre- 
vent it  from  being  blown  over.  No  vestige  of  human  habitation  in 
sight,  and  no  living  thing,  except  the  little  squads  of  pigeons  scud- 
ding before  the  wind  to  their  roosting  place  across  the  river.  Tet  I 
felt  as  I  stood  before  the  camp-fire,  an  unusual  and  unaccountable 
exhilaration,  an  outburst,  perhaps,  of  that  Indian  nature  that  delights 
in  exposure,  in  novel  modes  of  life,  and  in  going  where  nobody  else 
goes.  We  slept  comfortably  on  the  sand,  which  makes  a  good  bed, 
easily  adapting  itself  to  the  shape  of  the  body,  with  the  drawback 
however  of  getting  into  one's  hair  and  blankets. 
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Jufy  \wL — ^Early  this  morning  our  companions  in  the  bateau 
us.  They  had  run  some  danger  of  swamping,  the  day  before, 
and  had  been  forced  to  put  in  on  the  Canada  side,  not  much  abore  the 
Sanlt,  where  thej  found  good  quarters  on  board  a  steamboat  that 
had  been  seised  for  smuggling  and  lud  up  in  ordinary  by  the  Cana- 
dian goyemment.  After  breakfast  we  started  in  company  and  got 
up  to  Gros-Gap,  about  fifteen  miles,  where  we  halted,  there  being  no 
good  campng-ground  for  some  distance  beyond. 

From  the  Pointe-aux-Pins  to  the  mouth  of  the  ri?er,  some  four  or 
five  nules,  the  width  of  the  stream  varies  from  one  to  two  miles. 
Here  it  enlarges  rather  suddenly,  so  that  Gros-Cap  and  Point-Iro- 
qocns,  the  Pillars  of  Hercules  of  Lake  Superior,  as  some  one  calls  them, 
are  uz  or  seven  miles  apart.  This  is  the  true  entrance  of  the  lake. 
The  shore  continues  low  and  marshy  for  some  distance  beyond ;  then 
the  high  land  of  the  Cape  comes  in  sight,  stretching  across  at  right 
angles  with  the  course  of  the  river,  and  soon  the  scenery  in  the  im- 
mediate neighborhood  also  assumes  the  proper  character  of  the  lake. 
I  was  struck  with  the  similarity  to  some  portions  of  our  sea-coast, 
for  instance,  in  the  neighborhood  of  Gloucester  in  Massachusetts, 
or  Cape  Elizabeth,  near  Portland.  Rocky  points,  covered  with 
vegetation,  rising  abruptly  from  deep  water,  alternate  with  pebble 
beaches ;  back  of  this,  the  land  slopes  gradually  upward,  densely 
covered  with  white  pine,  canoe-birch  and  aspen,  to  the  foot  of 
the  cliflF,  which  rises  steeply  to  the  height  of  seven  hundred  feet, 
showing  vertical  faces  of  bare  rock,  and  crowned  on  the  top  with 
evergreens. 

We  encamped  early  in  the  day  in  a  narrow  cove,  formed  by  a 
point  of  low  rocks,  running  almost  parallel  to  the  shore.  Here 
we  encamped  among  large  aspens,  and  thickets  of  the  beautiful 
white-flowering  raspberry  of  the  lakes,  (^Mubus  NutkanuB,')  Our 
friends  joined  us  from  the  Sault  with  a  large  seven-fathom  canoe 
pulling  three   oars,  which  was  christened  the  "  Dancing  Feather." 

After  dinner,  two  of  us  set  off  for  the  top  of  the  cliff.  The  slope 
forming  the  border  of  the  lake  in  this  spot  seems  to  be  merely  the 
debru  fallen  from  the  face  of  the  cliff,  which  rises  so  abruptly  that 
we  were  obliged  to  skirt  along  its  base  for  some  distance  before  we 
found  a  practicable  ascent  in  a  gully  m  the  face  of  the  rock,  and  here 
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even  only  by  help  of  the  trees.  Climbing  along  the  ledges  and  from 
one  trunk  to  another,  we  at  length  reached  the  top,  a  mass  of  rock, 
intermingled  with  spruce  trees.  The  wind  blew  fresh  and  we  were 
in  hopes  to  be  free  from  the  flies  and  musquitoes,  which  were  rather 
troublesome  below.  The  result  showed  that  we  had  reasoned  cor- 
rectly as  to  the  musquitoes,  but  not  at  all  as  to  the  flies,  who,  as  we 
now  learned  for  the  first  time,  by  actual  experience,  affect  high  and 
dry  places.  They  surrounded  us  in  such  swarms  that  it  was  impos- 
sible to  remsdn  quiet  for  a  moment  ;  brushing  them  away  with 
branches  was  of  no  use,  and  even  a  musquito  veil  proved  no 
protection.  The  meshes  being  rather  larger  than  their  bodies, 
they  alighted  for  a  moment  upon  it,  and  then  deliberately  walked 
through.  When  the  wind  blew  very  hard  they  would  make  a  lee  for 
an  instant,  and  then  reappear  in  clouds.  On  arriving  at  the  camp, 
we  were  speckled  with  blood,  particularly  about  the  forehead  and 
back  of  the  ears.  Our  faces  looked  as  if  charges  of  dust  shot  had 
been  fired  into  them,  each  sting  leaving  a  bloody  spot. 

It  was  discovered  this  evening  that  some  things  had  been  left  be- 
hind, and  our  short  experience  had  already  taught  the  need  of  some 
others,  so  two  of  the  party  volunteered  to  go  back  in  a  light  canoe 
to  fetch  them  from  the  Sault. 

July  2d. — It  was  thick  and  rainy  to^ay,  so  we  did  not  leave  our 
camp.  In  our  immediate  neighborhood  were  several  lodges  of  In- 
dians ;  "  gens  du  Lac^^^  as  our  men  called  them,  from  whom  we 
bought  trout.  They  had  the  general  features  of  the  Ojibwas,  but 
ragged  and  dirty.  They  subsist  by  fishing,  and  seem  to  bear  out 
the  remark  that  among  savage  nations,  the  fishing  tribes  are  the 
most  degraded.  Their  lodges  were  composed  of  a  dome-shaped  frame- 
work of  poles,  over  which  wore  laid  pieces  of  birch  bark.  We  often 
afterwards  met  with  these  frames  at  our  encampments,  but  without 
the  bark  covering,  which  they  probably  carry  off  with  them.  They 
are  perpetually  shifting  their  quarters,  for  no  reason  but  mere  rest- 
lessness, often  leaving  a  prosperous  fishery  to  go  off  to  some  other 
place  where  the  prospects  are  entirely  uncertain. 

During  our  stay  at  this  place,  finding  it  inconvenient  to  eat  our 
meals  all  together,  we  separated  into  four  messes,  each  having  its 
boat  and  its  tent,  and  making  its  separate  camp-fire  and  cuiwne. 
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This  arraDgement  is  indeed  on  many  accounts  an  advisable  one. 
Odierwise  there  is  a  great  deal  of  squabbling  among  the  men,  for 
each  is  willing  to  look  out  for  his  own  canoe  and  bourgeon^  but  not 
for  the  rest,  and  they  try  to  shift  the  labor  from  one  to  the  other. 
Except  that  we  usually  encamped  in  the  same  neighborhood  at  night, 
and  were  sometimes  within  hsdl  of  each  other  during  the  day,  we 
ni^t  henceforward  be  considered  as  four  separate  parties. 

In  our  canoe  everything  settled  down  after  this  into  a  very 
methodical  routine,  which  I  may  as  well  describe  here.  We  were 
provided  in  all  respects  with  an  independent  equipment,  embrac- 
ing provisions  for  a  day  or  two,  viz.,  salt  pork,  ham,  potatoes,  peas, 
beans,  flour,  hard  bread,  rice,  sugar,  butter,  coffee,  tea,  pickles  and 
eondiments.  When  we  landed  in  the  evening,  as  soon  as  the  canoe 
was  unladen  and  hauled  up,  two  of  the  men  proceeded  to  pitch  the  tent, 
while  the  other  collected  wood,  made  a  fire,  put  on  the  tearkettle,  and 
brought  up  the  mess-chest,  which  contained  tin  plates,  knives  and 
forks,  &c.,  and  also  in  bottles  and  tin  cases  those  of  our  stores  that 
would  be  injured  by  moisture.  Then  they  devoted  themselves  to 
preparing  supper.  One  kneaded  dough  in  a  large  tin  pan ;  another 
filed  or  roasted  the  fish,  if  we  had  any,  or  the  pork  or  ham,  if  fish 
was  wanting.  A  large  camp-kettle,  suspended  by  a  withe  from  a 
tripod  of  sticks,  over  the  fire,  contained  a  piece  of  pork,  and  dump- 
lings, which  the  men  preferred  for  themselves,  or  occasionally  a  rice 
pudding  for  us.  When  all  was  ready,  an  India-rubber  cloth  (which 
served  to  protect  the  luggage,  and  on  occasion  for  a  sail,)  was 
spread  on  the  ground,  and  the  dishes  arrayed  upon  it.  Around 
this  we  reclined  in  the  classical  fashion,  and  Henry  stood  by  to  serve 
coffee  and  fetch  anything  that  might  be  wanted.  As  to  provisions, 
if  I  were  consulted  about  the  outfit  of  such  a  party  as  ours,  I  should 
recommend  a  full  supply  of  rice  and  sugar.  Maple  sugar  (which 
can  usually  be  had  in  these  regions,)  is  as  good  as  any,  for  one's  taste 
becomes  unsophisticated  in  the  woods  ;  the  rice,  I  may  observe,  must 
be  boiled  in  a  bag,  and  not  loose  in  the  camp-kettle,  as  the  Professor's 
man  did  it  one  day,  when  it  came  out  in  the  shape  of  mutton  broth 
without  the  mutton.  Salt  pork  is  very  well  where  one  goes  a-foot, 
or  paddles  his  own  canoe,  but  in  a  life  of  so  little  exertion  as  ours, 
the  system  cannot  dispose  of  so  much  carbon,  and  rejects  it  accord- 
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ingly.  For  the  same  reason,  perhaps,  I  found  that  I  not  only  did 
not  miss  the  milk  m  the  coffee,  but  could  not  drink  it  when  it  was 
sent  to  us  at  the  trading  posts.  Potatoes  would  no  doubt  be  a  good 
thing,  but  our  men  did  not  know  how  to  cook  them.  Before  we 
'  started,  the  question  being  raised  as  to  the  relatiye  quantities  of  tea 
and  coffee  to  be  bought,  the  most  thought  they  should  drink  very 
little  coffee,  but  depend  upon  tea.  On  the  contrary,  however,  I 
believe  there  was  hardly  a  cup  of  tea  drank  on  our  whole  tour,  (ex- 
cept by  the  men,)  when  coffee  could  be  had.  The  truth  is,  that  tea 
is  very  refreshing  after  a  hard  day's  work,  and  it  was  prized  accord- 
ingly by  the  men,  but  we  did  not  take  exercise  enough  to  care  for  it. 
Afber  we  had  done  our  meal,  the  men  took  theirs.  At  dark 
Henry  brought  us  a  candle,  and  then  he  and  the  other  men  turned 
in,  all  lying  close  together,  sometimes  entirely  in  the  open  air, 
sometimes  with  their  heads  under  the  canoe,  or  if  it  ridned  they 
made  a  kind  of  tent  with  the  India-rubber  cloth.  They  had  each  a 
very  comfortable  supply  of  blankets,  &c.,  and  somewhat  to  my  sur- 
prise each  was  provided  with  a  pillow.  Our  own  bedding  consisted, 
in  my  case,  for  instance,  of  a  buffalo  robe  by  way  of  mattress,  and  two 
very  heavy  Mackinaw  blankets,  which  I  had  brought  from  Boston, 
as  they  are  dearer  and  of  inferior  quality  at  the  Sault.  Others  had 
the  same,  or  an  equivalent.  I  have  heard  of  travellers  who  brought 
blow-up  mattresses  of  India-rubber,  and  if  these  things  are  managea- 
ble, I  should  recommend  their  being  taken,  as  we  were  often  incon- 
venienced by  the  large  angular  stones  of  the  beaches  on  which  it  is 
usually  necessary  to  encamp.  At  all  events  I  should  decidedly 
take  a  pillow  of  this  description,  for  we  soon  found  the  voya- 
geurs  were  wiser  in  this  matter  than  we.  In  the  morning  we  started 
about  sunrise,  and  usually  made  ten  or  twelve  miles  before  break- 
fast, giving  the  men  a  rest  of  about  an  hour  at  breakfast  time.  At 
noon  we  stopped  to  lunch,  making  no  fire.  Our  usual  time  for  en- 
camping for  the  night  was  seven  o'clock,  but  this  depended  somewhat 
upon  our  reaching  a  good  camping-ground.  Once  an  hour  or  so 
during  the  day  the  men  would  lie  upon  their  oars,  and  one  of  them 
would  light  a  short  clay  pipe,  filled  with  kinni-kinnik*    After  a 

*  A  mixture  of  dried  bear-berry  leayes  {ArctostaphyUtu  uva-vrai)  and  plug-tobacco,  rub- 
bed together  between  the  thumb  and  fingers.  Their  tinder  was  a  fragment  of  a  toii|^ 
yeUowish  ftingus  that  grows  on  the  maple  and  birch. 
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paff  or  two  he  would  pass  it  to  the  next,  and  when  each  had  had  his 
torn,  it  was  pat  away  and  they  took  to  their  oars  again. 

While  detained  in  our  tent  by  the  rain  to-day,  we  employed 
omselyes  in  manu&cturing  a  musquito  net  out  of  some  muslin  we  had 
brought  for  the  purpose.  This  being  provided  with  cords,  was 
stretched  at  night  from  one  tent-pole  to  Ae  other,  (the  tents  bemg 
loofflhaped,  with  flat  gables  and  a  tent-pole  at  each  end,)  and  pegged 
down  to  the  ground  at  the  sides,  thus  forming  a  tent  within  the  tent ; 
an  arrangement  quite  essential  to  a  comfortable  night*s  rest  in  these 
regions. 

The  point  forming  the  breakwater  of  our  harbor,  and  to  which 
the  bateau  was  moored,  presented  the  first  example  we  had  seen 
of  drift  scratches  and  grooves.  Some  of  the  grooves  were  several 
feet  in  length,  the  surface  a  curve  of  eighteen  inches  radius,  and  as 
smooth  and  even  as  if  cut  with  a  gouge.  These  marks  were  almost 
entirely  confined  to  the  inner  side  of  the  point,  where  some  of  the 
scratches  could  be  traced  as  far  below  the  surface  of  the  water  as  we 
could  distinctly  see,  that  is,  some  five  or  six  feet ;  the  lake  side  pre- 
sented rough  points  of  rock,  occasioned,  as  Prof.  A.  exphdned,  by  the 
decomposition  of  the  surface  on  that  side,  from  its  greater  exposure 
to  the  wind  and  waves.  In  the  afternoon,  the  rain  having  ceased, 
we  assembled  to  hear  the  Professor's  remarks  on  the  specimens  of 
various  rocks  collected  in  the  neighborhood.  «, 

**  Geology,"  he  said,  *'  investigates  the  great  masses  of  the  rocks ;  mineral- 
ogy the  forms  and  composition  of  their  materials.  Geologists  are  apt  to  neglect 
the  study  of  mineralogy,  and  thus  to  overlook  the  differences,  in  different 
countries,  of  rocks  bearing  the  same  name. 

"  If  geology  had  been  studied  first  in  this  country,  the  text-books  of  the 
science  would  read  very  differently.  For  example,  there  is  no  rock  in  this 
region  answering  the  description  of  true  granite.  We  have  granitic  rocks 
enough,  but  none  of  an  amorphic  structure.  All  are  more  or  less  stratified. 
At  the  beginning  of  the  century,  each  of  the  two  great  schools  in  geology 
maintained  that  all  rocks  had  but '  one  origin,  disagreeing,  however,  as  to 
what  this  origin  was.  The  reason  was,  each  had  examined  only  the  rocks 
in  its  neighborhood.  About  Edinburgh  the  rocks  are  trap ;  Hutton,  there- 
fore, referred  everything  to  the  action  of  fire.  Near  Freiberg  there  is 
nothing  but  sedimentary  rock ;  Werner,  therefore,  would  admit  no  influence 
but  thi^  of  water. 
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**  Most  of  tbe  rooks  in  this  region  are  Plutonic,  that  is,  tbey  manifest  the 
action  of  fire.  The  only  sedimentary  or  aqueous  rock  found  here  is  sand- 
stone, the  age  of  which  is  uncertain,  as  no  fossils  have  as  yet  been  found  in 
it.*  Probably  it  belongs  to  the  Potsdam  sandstone.  It  passes  frequently 
into  quartz  and  quartzose  rock.  If  quartz  were  broken  up,  mixed  with  clay* 
and  lime,  and  subjected  to  the  action  of  heat,  the  forms  of  metamorphitt 
rocks  would  be  produced  which  we  see  here.  Some  varieties,  however,  are 
quite  peculiar,  as,  for  instance,  a  red  felspar  porphyry,  with  numerooB 
specks  of  dark  epidot." 

The  canoe  from  the  Sault  arrived  this  afternoon. 

Jidy  3d. — The  air  was  very  chilly  this  morning,  when  at  about 
half  past  five  our  canoes  issued  from  the  little  cove  into  the  open 
lake.  But  the  prospect  before  us  was  sufficient  to  divert  our 
thoughts  from  any  discomfort.  On  our  right  was  the  deep  bight 
of  Groulais  Bay,  terminated  by^Goulais  Point,  a  high  promontory 
of  the  character  of  Qros  Cap.  Directly  ahead  rose  the  fine  head- 
land of  Mamainse,  ("  little  %turgeon^^^  distant  about  thirty  miles. 
We  were  yet  in  the  shadow  of  Gros-Cap,  and  all  the  shore  in  si^l 
seemed  to  have  the  same  mountainous  character.  Ridge  over  ridge, 
distinct  at  last  only  by  the  cutting  line  against  the  sky,  it  had  the 
freedom  and  play  of  outline,  which,  rather  than  size,  distinguishes  a 
mountain  firom  a  hill.  So  different  was  the  scene  from  anything 
on  the  Lower  Lakes,  that  although  I  knew  in  general  that  the  shore 
of  Lake  Superior  was  much  bolder  and  more  rocky  than  that  of  the 
others,  yet  it  took  me  by  surprise,  and  I  was  disposed  to  think  this 
part  of  it  an  exception,  until  assured,  by  one  who  had  been  here 
before,  that  the  grandeur  of  the  scenery  constantly  increased  to  the 
northward. 

Opposite  Mamainse  stands  White-Fish  Point  on  the  sontii  shore, 
and  the  two  approach  each  other  somewhat,  repeating  on  a  large 
scale  the  feature  of  Gros-Cap  and  Point-Iroquois,  which  is  again 
repeated  on  a  gigantic  scale  by  Point  Keewaiwenaw  aiid  the  land 
of  which  Otter  Head  forms  the  outer  extremity.  White-Fish  Point 
has  the  outline  of  a  raven's  head,  with  a  projecting  sand  spit  for  the 
bill :  the  high  land  above  was  just  visible.  We  passed  this  mormng 
Isle  Parisien  and  the  Sandy  Islands,  low,  flat  islands  covered  with 

*  Remains  of  chambered  shells  haye  been  since  found  in  this  rock,  on  the  tovithnt 
■horeoftheUke. 
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trees,  like  all  those  in  this  part  of  the  lake.  Several  loons  flew  by 
to-dajy  and  whenever  one  appeared,  the  men  all  began  to  shout  ^^  oory^ 
oary,*^  which  seems  to  be  the  Indian  ^^  hurrah,"*  whereupon  the  bird 
would  usuaHj  fly  in  circles  round  the  boat.  This  was  regularly 
repeated  whenever  a  loon  came  in  sight ;  the  experiment  was  tried 
on  gulls  and  sheldrake,  but  not  with  the  same  success. 

The  sun  and  wind  rose  together,  so  that  by  eleven  o'clock  it  was 
very  warm,  and  at  the  same  time  so  windy  that  we  were  obliged 
to  make  for  Maple  Island,  a  low,  sandy  island,  densely  covered 
vdth  trees.  On  the  lake  side  the  trees  were  covered  with  long 
lichens,  ( Usnea,')  and  presented  a  weather-beaten  aspect,  much  in 
contrast  with  the  side  towards  the  land.  The  shore  here  was  evidently 
wearing  away,  and  the  roots  of  many  of  the  trees  were  exposed. 
The  beach  was  covered  with  large  fragments  of  red  porphyry,  and 
dabs  of  dark  red  sandstone,  often  ripple-marked. 

When  the  bateau  arrived  we  found  they  had  caught  some  fine 
tnmt  on  their  way  hither.  This  excited  the  emulation  of  the  other 
boats,  and  hooks,  &;c.,were  forthwith  prepared.  The  tackle  consists 
of  small  cod-line,  with  a  hook  (or  often  two,)  with  a  large  sinker  of 
lead  melted  round  it.  The  bait  is  a  piece  of  pork,  or  better,  a 
trout's  stomach,  drawn  over  the  hook  and  tied  at  the  shank.  A 
simple  plate  of  brass,  with  a  couple  of  hooks  on  the  lower  edge,  is 
said  to  be  very  efiective  without  any  other  bait,  and  I  have  heard 
of  a  pewter  spoon  being  used  with  success.  This  is  allowed  to 
trail  a  dozen  fathoms  astern  of  the  canoe,  and  kept  in  constant 
motion  by  jerking  the  line.  After  the  first  excitement,  as  the  fish 
did  not  bite  oftener  than  half  a  dozen  times  a  day,  and  sometimes 
not  at  all,  the  lines  were  handed  over  to  the  steersmen,  who  made 
them  fost  round  their  paddles,  and  thus  kept  up  the  requisite  motion 
without  any  trouble.  The  fish  we  caught  were  the  lake  trout,- 
(^Salmo  amethy9tu9^  and  Siscowet,  (^Salmo  Siscowet  Ag.^  see  Plate 
I.) ;  their  average  weight  five  or  six  pounds.  The  latter  fish  is 
so  exceedingly  fat  that  we  found  it  uneatable.  It  is  said  to  be 
much  improved  by  pickling.  White-fish  and  lake-herring  are  taken 
only  in  nets,  and  the  other  fishes  only  in  the  streams.  The  wind 
did  not  allow  us  to  get  ofi*  to-day. 

•  See  Kip*i  Early  Jesuit  Misiions,  pp.  60,  140. 
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JvXy  Mh, — Thermometer  one  would  guess  about  40®  Fah.  this  morn- 
ing. Goulais  Point  is  separated  from  Mamainse  by  Batcheewauung 
Bay,  by  far  the  most  considerable  inlet  on  the  E.  and  N.  E.  part  of 
the  lake,  (being  about  ten  miles  deep,  by  five  across  the  mouth,) 
unless  we  count  as  such  Michipicotin  Harbor,  which  is  rather  the 
commencement  of  a  new  direction  of  the  shore,  than  an  indentation 
in  it.  The  general  outlines  of  the  lake  are  simple,  and  though  cut 
into  innumerable  narrow  coves,  yet  bays  of  any  considerable  size 
ar^rare. 

Not  long  after  starting  we  encountered  several  canoes  of  Indians, 
ijgen%  du  Lac^  on  their  way  to  the  Manitoulin,  to  receive  their 
annual  "  present"  from  the  British  Government.  Among  them  was 
a  chief,  who  stood  up  and  addressed  our  men  in  his  own  tongue, 
which,  as  we  were  informed  by  Henry,  was  a  separate  dialect  of  the 
Ojibwa,  but  intelligible  enough  to  them.  In  an  imwritten  language, 
dialects  soon  spring  up.  A  lifetime,  the  men  said,  was  sufficient  to 
make  a  noticeable  change  in  their  language,  though  where  large 
numbers  are  coUected  together  and  any  kind  of  schooling  exists,  the 
bibles  and  catechisms  must  do  much  to  arrest  the  process.  We 
stopped  for  breakfast  at  ten  o'clock,  at  a  point  under  Manuunse, 
much  resembling  Maple  Island  in  its  general  features.  Charred  logs 
and  beds  of  matted  leaves  on  the  beach,  showed  it  had  been  recently 
visited. 

From  Mamainse  onward  the  character  of  the  shore  changes.  In- 
stead of  the  low  sandy  islets,  we  now  passed  among  isolated  rocks  of 
greenstone,  rising  abruptiy  from  deep  water,  generally  bare,  but 
sometimes  crowned  with  a  tuft  of  trees  at  the  top.  The  rock,  which 
about  6ros-Cap  is  sandstone,  often  unaltered,  now  becomes  more 
highly  metamorpluc.  But  the  larger  islands  and  the  edge  imder 
the  clifis,  continue  of  sandstone,  and  are  flat  and  low  for  some  dis- 
tance to  the  northward.  The  line  of  clife  is  continuous,  rismg  at 
a  distance  of  a  quarter  of  a  mile  at  most  from  the  water,  with 
an  average  elevation  of  two  to  three  hundred  feet.  The  whole 
surface,  down  to  the  very  beach,  was  covered  with  trees :  indeed 
I  may  say  once  for  all,  that  with  the  exception  of  some  ancient 
terraces  of  fine  sand  and  gravel  to  be  described  hereafter,  and  a 
few  summits  of  bare  rock,  the  entire  shore  of  Lake  Superior,  as  far 
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as  we  went,  is  continuooslj  covered  with  forest.  The  trees  continued 
the  same,  except  that  the  white  pines  and  maples  had  disappeared. 
The  number  of  species  is  small ;  black  and  white  spruce,  balsam  fir, 
canoe  birch  and  aspen,  with  arbor  vitse  in  the  moist  places,  and  here 
and  there  a  few  larches  and  red  pines,  with  an  occasional  yellow 
Urch ;  the  spruces  prevailing  on  the  high  land,  and  tlie  birch  and 
aspen  near  the  water,  yet  everywhere  a  certain  proportion  of  each. 
From  the  great  Eomilarity  of  the  evergreens  on  the  one  hand,  and  the 
white-stemmed  aspens  and  birches  on  the  other,  at  the  distance  of  a 
couple  of  hundred  yards  the  forest  seemed  to  be  composed  of  only 
two  kinds  of  trees.  The  trees  are  not  large,  usually  not  exceeding 
thirty  or  forty  feet  in  height.  Tet  the  whole  effect  is  rich  and 
jttcturesque.  Here,  as  in  all  the  features  of  the  lake,  the  im- 
pres^on  is  a  grand  uniformity,  never  monotonous,  but  expressive  of 
its  unique  character. 

The  resemblance  to  the  sea-shore  often  recurred  to  my  mind.  Ac- 
cording to  Dr.  Leconte,  several  insects  found  here  are  identical 
with  species  belonging  to  the  sea-shore,  and  others  corresponding  or 
similar.  The  beach-pea,  LathyruB  maritimuSy  and  Polygonvm 
fnaritimumy  both  of  them  sea-shore  plants,  are  abundant  in  this 
neighborhood ;  the  former,  indeed,  throughout  the  north  shore  of  the 
lake. 

Although  so  cold  this  morning,  yet  by  noon  the  heat  was  intense. 
The  weather,  indeed,  during  the  whole  time  we  were  on  the  lake, 
was  such  as  we  sometimes  have  in  Massachusetts  in  September; 
cool  morning  and  night,  and  warm  in  the  middle  of  the  day.  The 
sun  has  great  power,  and  blisters  the  hands  and  face  unless  well 
guarded,  but  the  air  is  cooled  by  the  vast  expanse  of  water, 
(which  contains  ice  during  the  largest  part  of  the  year,  and  even 
on  the  surface  is  rarely  above  40**  Fah.  at  any  season,)  so  that  it 
was  never  warm  in  the  shade,  or  when  the  sun  was  below  the  hori- 
son.  We  in  our  canoe  being  induced  to  land  by  a  white  pebble 
beach  which  at  a  very  short  distance  had  the  appearance  of  sand, 
and  thus  promised  an  entomological  harvest,  indemnified  ourselves 
by  a  bath  in  the  icy,  crystal  water.  Here  was  another  resemblance 
to  the  sea ;  we  could  dive  from  the  rocks  into  thirty  feet  of  water, 
which,  moreover,  was  of  about  the  ordinary  temperature  of  the 
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ocean  at  Nahant.  Above  the  beach  and  parallel  to  it  was  a  terrace 
of  sand  about  fifteen  or  eighteen  feet  in  height.  Others  of  the  same 
kind  but  of  various  heights  we  traced  during  the  day,  sometimes 
only  by  the  terracing  of  the  forest  on  the  diflferent  levels. 

The  cliff,  which  rose  a  few  hundred  yards  from  the  beach,  was 
cloven  to  the  base,  presenting  a  wide  chasm  of  bare,  splintered 
rock,  several  himdred  feet  deep,  nearly  parallel  to  the  shore.  The 
surrounding  woods  had  been  burnt,  leaving  the  black  stems,  some 
standing  and  some  lying  crossed  at  various  angles,  like  jack-straws. 
The  ground  was  already  covered  with  the  fire-weed,  (^JSpilobiu/m 
angustifolium^^  striving  to  conceal  the  ruin  with  its  showy  blossoms. 
Black  flies  very  numerous  and  troublesome.  They  appear  to  have 
a  fondness  for  the  burnt  woods,  in  which  we  always  found  them 
abundant. 

In  the  course  of  the  day  we  passed  a  deserted  mining  "location," 
marked  by  ruinous  log-huts ;  and  in  another  place  we  saw  on  the 
rocks  the  wreck  of  one  of  their  bateaux.  At  about  five  o'clock 
we  came  in  together  at  the  Pointe-aux-Mines,  or  Mica-Bay,  as  they 
call  it  now.  This  establishment  belongs  to  the  Quebec  Mining  Com- 
pany, who  have  already  commenced  operations  here.  It  is  a  deep 
cove,  protected  on  either  side  by  ranges  of  rocks,  with  a  broad  beach 
at  the  bottom,  and  above  this  a  steep  bank,  on  which,  at  the  height 
of  thirty  or  forty  feet  above  the  water,  stands  the  very  neat  wooden 
cottage  of  Capt.  Matthews,  the  superintendent,  and  about  it  the 
storehouse,  the  lodgings  of  the  workmen,  &c.  We  were  very  hos- 
pitably received  by  Capt.  and  Mrs.  Matthews,  and  enjoyed  in  their 
house  the  luxury  of  a  civilized  tea,  before  which,  however,  we  visited 
the  mine,  which  is  about  half  a  mile  from  the  house,  by  a  Brock- 
en-like  wood-path,  nearly  all  the  way  up  hill. 

Capt.  M.,  avoiding  the  errors  of  his  predecessors  on  both  sides  of 
the  lake,  spent  eighteen  months  in  making  his  preparations,  securing 
a  thorough  system  of  drainage,  ventilation,  &c.,  before  attempting 
to  get  out  any  ore.  The  work  seemed  to  be  carried  on  with  great 
method  and  thoroughness,  and  to  be  in  very  successful  operation. 
The  present  state  of  the  concern  he  represented  as  most  promising. 

July  5th. — ^The  Professor  before  starting  showed  us  a  rock  at  the 
Boaih  entrance  of  the  bay,  which  he  considered  a  proof  positive  of 
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die  correctness  of  lihe  glacial  theory.  Its  snr&ce  was  a  couple  of 
hundred  yards  m  extent,  sloping  regularly  north  to  the  water's  edge. 
The  whole  was  polished  and  scratched,  except  where  disintegrated. 
Hie  scratches  had  two  directions,  the  prevailing  one  north  10^  to  80* 
west,  the  other  nordi,  55^  west.  The  scratches  on  the  outer  or  lake 
ride  seemed  to  have  a  rather  more  westerly  direction  than  the  rest. 
Great  numbers  of  these  striae  could  be  traced  below  the  water's  edge, 
from  which  they  ascended  in  some  places  at  an  angle  of  80^  with 
the  surface,  showing,  as  the  Professor  remarked,  that  they  could  not 
have  been  produced  by  a  floating  body.  The  rock  is  granitic,  with 
an  astonisldng  number  of  veins  and  injections  of  epidotic  felspar, 
granite,  and  trap,  often  crossing  each  other  so  as  to  form  a  compfi- 
cated  net-work.  Wherever  exposed,  it  was  ground  down  to  an  even 
surface. 

The  day  was  calm  and  very  warm.  About  noon  we  stopped  at 
Montreal  River,  (one  of  several  of  this  name  on  the  lake.)  Tins 
river,  forty  yards  wide  at  the  moutii,  empties  through  a  kind  of 
delta,  partly  overgrown  with  large  trees.  The  water  is  deep  and 
clear,  but  of  a  rich  umber  color,  such  as  we  often  see  in  the  smaD 
streams  in  New  England.  This  is  the  case  with  all  the  rivers  we 
met  with  on  the  lake ;  the  color  was  there  attributed  to  the  presence 
of  pitch,  an  explanation  the  Prof,  thought  likely  to  be  correct.  At 
its  entrance  into  the  lake  is  a  broad  beach,  which  on  the  south  forms 
a  point  somewhat  jutting  across  the  mouth. 

On  the  northern  side,  at  a  short  distance  from  the  water,  the  beach, 
which  was  of  small  pebbles,  had  a  slope  of  30**  that  is,  nearly  as 
steep  as  it  could  stand.  We  frequently  met  with  such  steep  beaches, 
often  of  a  considerable  height.  Outside  there  is  a  bar  which  extends 
entirely  across,  six  feet  below  the  surface.  The  stream  issues  fit>m 
the  hills  through  a  chasm  sixty  or  eighty  feet  deep  and  a  few  yards 
wide,  with  straight  walls  of  rock,  somewhat  overhanging  on  one  side. 
From  this  gorge  the  river  issues  with  great  force.  Higher  up  there 
was  a  cascade  some  forty  feet  in  height,  falling  from  a  dark,  still 
lakelet,  and  above  this  again  a  succession  of  rapids.  This  is  the 
general  manner  in  which  the  streams  on  this  side  of  the  lake  make 
their  way  down  from  the  table-land  through  the  barrier  of  rock.  On 
the  delta  below  were  several  of  the  largest  red  pines  (P.  reginosa^^ 
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I  ever  saw.  I  regret  that  I  did  not  take  the  girth  of  one  of  them, 
which  must  have  been  five  feet  in  diameter.  But  the  black  flies  and 
mosquito^  were  so  annoying  as  to  absorb  much  of  one's  attention ; 
the  only  refuge  was  the  beach,  where  we  had  made  fires  to  drive 
them  off.  The  heat  of  the  day  made  a  bath  very  agreeable  ;  we 
found  the  current  of  the  river  at  the  mouth  so  strong  as  to  make 
some  difficulty  in  swimming  even  this  short  distance  across. 

One  of  the  men  killed  here  a  squirrel  of  the  kind  that  takes  the 
place  of  our ''  Chipmunk"  in  these  regions,  the  Tamias  quadrivittatuM. 
It  resembles  our  animal,  except  that  it  is  a  little  smaller,  has  a  longer 
tail,  and  four  black  stripes  instead  of  three,  on  its  back.  We  found 
it  afterwards  much  more  abundant  than  any  other  species,  particu- 
larly on  hill-sides  among  broken  rocks,  attracting  the  attention  by  its 
loud,  peculiar  cry. 

On  the  bank  was  the  skeleton  of  an  Indian  lodge,  and  a  well-worn 
trail  ran  up  along  the  stream.  The  IncUims  here  as  everywhere  love 
the  neighborhood  of  rivers,  where  we  always  found  traces  of  their 
camps.  As  we  left  the  river  we  saw  some  of  their  handiwork  on  a 
rock  over  the  beach.  It  was  the  picture  of  a  schooner  under  safl, 
scratched  out  from  the  black  lichens  so  as  to  show  the  lighter  surface 
of  the  rock. 

The  Professor  pointed  out  here  the  difference  of  water  action  from 
that  of  ice.  The  former,  he  said,  leaves  the  harder  parts  prominent, 
although  the  whole  is  smoothed,  as  was  the  case  in  this  instance,  but 
the  latter  grinds  all  down  to  a  uniform  surface,  scratching  it  at  the 
same  time  in  straight  lines. 

This  afternoon,  the  water  being  smooth,  we  tried  an  experiment  as 
to  its  transparency,  by  lowering  a  tin  cup  at  the  end  of  a  fishing-line. 
It  went  out  of  sight  at  forty-two  feet.  It  is  said  that  when  the 
water  is  entirely  unruffled  and  the  sky  clear,  a  white  object  may  be 
seen  at  the  depth  of  one  hundred  and  twenty  feet. 

Passing  Montreal  Island,  a  large,  low  island  covered  with  trees, 
some  three  or  four  miles  from  the  shore,  we  threaded  our  way  through 
a  group  of  rocky  islets  and  came  out  into  a  wide  bay,  which  we  traa- 
ersed^i.  e.,took  the  direct  line  across, instead  of  following  the  curve 
of  the  shore.  The  voyageurs  are  in  general  unwilling  to  keep  out  more 
than  a  quarter  of  a  mile  or  so,  and  usuaUy  coast  along  the  rocks.    But 
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this  time  the  weather  bemg  so  csdm,  they  ventured  on  a  coarse  which 
brought  us  at  one  time  about  two  miles  from  the  shore.  Their  cau- 
tion seemed  to  some  of  us,  accustomed  to  a  bolder  style  of  navigation, 
somewhat  exaggerated.  But  if  the  rocky  character  of  the  shore, 
the  suddenness  with  which  both  wind  and  sea  rise  here,  and  the 
firuhiess  of  the  vefeels  be  taken  into  consideration,  perhaps  it  is  not 
so  unnecessary  as  it  would  seem  at  first.  Moreover  it  is  to  be  re- 
membered that  although  a  swim  of  a  mile  might  under  ordinary 
circumstances  be  no  very  desperate  undertaking,  yet  in  this  icy 
water,  a  person  swamped  at  that  distance  from  the  shore  would  in 
all  probability  be  disabled  long  before  reaching  it.  And  even  if 
the  shore  were  reached,  the  prospect  of  having  to  make  one's  way 
on  foot  through  this  rugged,  gameless,  fly-possessed  region  to  the 
nearest  trading-post  or  mining  location,  would  be  dismal  in  the  ex- 
treme. Deprived  of  salt  pork  and  biscuit,  one's  subsistence  would 
depend  on  the  chance  of  snaring  a  hare  or  two,  with  tripe  de  roche 
as  the  sole  alternative. 

As  we  pushed  out  into  the  bay  ^  weatheivbeaten  veteran  in  the 
Professor's  boat  struck  up  a  song,  the  others  in  the  canoe  and  those 
of  the  "  Dancing  Feather  "  joining  in  the  chorus  and  repeating  each 
verse  as  he  got  through  with  it.  Their  singing  had  nothing  very 
artistic  about  it,  being  in  fact  only  a  kind  of  modified  recital,  in 
a  quavering  and  rather  monotonous  voice,  coming,  with  little  modula- 
tion, from  the  mouth  only,  but  they  kept  time  well,  and  it  had  a 
heartiness  and  spirit  that  rendered  it  agreeable.  Their  songs 
were  all  French ;  according  to  the  Professor,  the  wanton  chansam 
of  the  ancien  regime^  which  the  ancestors  of  these  men  had  no 
doubt  heard  sung  by  gay  young  ofiScers,  in  remembrance  of  distant 
beloved  Paris.  A  strange  contrast,  as  he  said,  between  these  produc- 
tions of  the  hot-bed  civilization  of  a  splendid  and  luxurious  court,  and 
the  wilderness  where  alone  they  now  survive !  The  tunes,  I  fancy, 
are  indigenous ;  at  least,  their  singing  had  a  certain  naivete  and  some- 
times sadness  about  it  quite  at  variance  with  the  words.  Neither 
tiic  Canadians  of  the  bateau,  nor  the  Indians  (of  whom  we  had  one, 
witli  a  couple  of  half  breeds  in  whom  the  Indian  blood  decidedly  pre- 
dominated, in  our  canoe)  joined  at  all  In  the  singing,  either  now  or 
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afiberwards,  though  the  Indians  had  a  low  monotonous  chant  which 
they  occasionally  grumbled  to  themselves. 

We  were  looking  for  a  stream  called  Flea  River,  where  there  were 
said  to  be  falls  of  90  feet^  but  not  finding  it,  we  decided  to  encamp 
on  a  sandy  beach  at  the  bottom  of  the  bay,  where  we  heard  the  noise 
of  rapids.  This  was  the  Riviere  aux  Crapauds,  or  ff oad  River.  There 
seems  to  be  about  this  continent  some  pervading  obstacle  to  the  giving 
of  reasonable  names  to  places.  In  this  region,  indeed,  one  is  not 
troubled  with  the  classicality  of  New  York,  for  instance,  but,  as  in  the 
case  of  those  just  mentioned,  there  is  nothing  very  happy  in  the  choice ; 
and  as  for  repetition,  it  is  fully  as  bad  as  anywhere.  There  seems  to 
be  no  end  to  Black  Rivers  and  White  Rivers  and  Montreal  Rivers, 
occasionally  varied  into  Little  Black  and  Large  Black,  and  so  on. 

As  we  neared  the  shore  several  canoes  of  Indians  came  out  to 
sell  fish.  Their  appearance  as  they  squatted  in  their  canoes,  wrapped 
in  their  blankets,  brought  to  mind  the  pictures  of  the  South  Sea 
Islanders.  Their  faces  were  round,  full  and  rather  flat,  with  no  great 
projection  of  the  cheek  bones,  the  mouth  very  wide,  with  thickish  lips, 
and  gaping  like  a  negro's.  The  hsdr  brownish,  and  not  so  straight 
and  coarse  as  that  of  the  Indians  in  general.  They  were  very  filthy, 
and  their  clothing  in  general  ragged.  They  seemed,  however,  good 
natured  and  happy,  and  grinned  widely  as  they  accosted  us  with 
the  customary  salutation  of  "Boojou,  boojou !  "  (^BovjouVy  bonjaur). 
Their  canoes  are  very  small,  generally  not  more  than  nine  to  twelve 
feet  in  length,  yet  each  usually  contains  a  whole  family  ;  the  man 
in  the  stem,  the  squaw  in  the  bow,  and  the  intermediate  space  filled 
up  with  two  or  three  ohildren  of  various  ages,  and  generally  at  least 
one  dog.  In  exchange  for  their  fish  they  prefer  flour  or  tobacco  to 
money,  of  which  they  do  not  know  the  value  very  well.  Indeed  in 
any  case  they  seem  to  regulate  their  demands  rather  by  what  the 
buyer  offers  than  according  to  any  notion  of  relative  values.  Thus 
when  we  offered  in  exchange  for  some  fish  a  quantity  of  flour 
that  would  have  overpaid  it  at  the  Sault,  they  thought  it  too  little. 
On  the  other  hand,  a  fifteen-pound  trout  was  bought  for  a  smaU 
fish-hook.  We  were  afterwards  told  at  Michipicotin  (^Mtshi-j/icotn] 
that  an  Indian  came  there  once  firom  a  distance  to  buy  supplies,  an( 
produced  a  bundle,  in  which,  after  taking  off  wrapper  after  wrapper 
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there  appeared  enclosed  —  a  ninepence !  He  had  taken  it  in  ex- 
change for  a  number  of  yalnable  skins. 

Pulling  in  for  the  beach  we  soon  encountered  the  brown  water  of 
the  river,  but  its  mouth  was  not  to  be  seen,  the  sand-beach  extending 
apparently  unbroken  across  the  cove.  When  close  in,  however,  we 
discovered  an  opening  in  the  comer,  whence  issued  a  rapid  current, 
and  crossing  a  bar,  we  entered  the  mouth  of  the  river,  which  is  thus 
shut  off  by  a  spit  of  sand  extending  from  the  south  or  left  bank  of  the 
river,  northward  across  the  stream,  leaving  only  a  narrow  outlet. 
Inside,  the  river  has  a  breadth  of  forty  or  fifty  yards,  flowing  through 
a  wide  expanse  of  sand.  This  sand-beach  is  terraced,  showing  differ^ 
ent  heights  of  the  river,  and  above  the  beach  a  succession  of  ter^ 
races  was  marked  in  the  forest.  On  the  south  side  the  sand  spit  is  cut 
away  by  the  current,  forming  a  vertical  bank,  in  which  is  seen  the 
horizontal  stratification  of  the  sand  and  gravel.  The  same  general 
features  were  noticed  subsequently  at  other  rivers,  and  seem  to  de- 
pend on  a  general  law. 

On  landing  I  walked  towards  the  rapids,  about  a  quarter  of  a  mile 
up  the  stream.  The  flies  and  musquitoes  made  their  appearance  as 
soon  as  I  entered  the  woods,  and  jumping  down  into  the  bed  of  the 
stream  with  the  intention  of  sketching  the  mass  of  water  that  was  foam- 
ing down  over  the  rocks,  I  was  instantly  surroimded  by  such  swarms 
that  there  was  no  getting  on  without  a  smudge.  Even  standing  in 
the  midst  of  the  smoke,  so  many  still  clufig  to  me  that  my  paper  was 
sprinkled  with  the  dead  bodies  of  those  killed  as  I  involuntarily  brush- 
ed my  hand  across  my  face.  We  took  refuge  on  the  sand,  at  a  dis- 
tance from  the  woods,  and  here  were  comparatively  free  from  them. 
But  here  their  place  was  supplied  by  sand  flies,  the  brulots  or  "  no- 
see-ems,"  an  insect  so  minute  as  to  be  hardly  noticeable,  but  yet  more 
annoying  where  they  are  found  than  the  black  flies  or  musquitoes, 
for  their  minuteness  renders  musquito  nets  of  no  avail,  and  they 
bite  all  night  in  warm  weather,  whereas  tlie  black  fly  disappears  at 
dark.  Such  is  their  eagerness  in  biting  that  they  tilt  their  bodies 
up  vertically  and  seem  to  bury  their  heads  in  the  flesh.  We  found, 
however,  that  an  anointment  of  camphorated  oil  was  a  complete 
protection,  making  a  coating  too  thick  for  them  to  penetrate,  and 
entangling  their  tiny  wings  and  limbs. 
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July  6ih. — Weather  calm  and  overcast.  Stopped  to  breakfast  at 
*the  mouth  of  a  river  much  like  the  last.  Hearing  the  noise  of  rapids, 
some  of  us  made  our  way  up  the  stream  until  we  came  in  sight  of 
the  fall,  but  the  musquitoes  were  so  unendurable  that  we  hastened 
back. 

As  the  day  advanced  the  wind  rose,  and  gave  the  bateau  an  opportu- 
nity to  use  her  sails,  but  only  for  a  short  time,  speedily  coming  ahead. 
The  prospect  in  front  of  us  was  a  noble  one,  lofty  headlands  rising  one 
beyond  the  other  until  fading  away  in  the  distance.  The  shore,  which 
had  continued  to  present  an  uninterrupted  ridge  three  or  four  hun- 
dred feet  in  height,  becomes  more  abrupt  and  broken  about  Cape 
Gargantua,  with  deep  chasms  from  decomposed  dikes.  The  aspect 
of  the  coast  here  is  exceedingly  picturesque,  steep  broken  points  and 
rocky  islands  and  islets  generally  sloping  towards  the  north,  and  often 
worn  smooth,  grooved  and  scratched  on  the  north  side.  We  passed 
inside  of  oije  cliff,  that  showed  a  vertical  face  of  at  least  two  hundred 
feet  in  height,  dyed  with  an  infinite  variety  of  colors  by  the  weather 
and  by  the  lichens,  whose  brilliancy  was  increased  by  the  moist  atmos- 
phere. One  orange-colored  lichen  in  particular,  was  conspicuous  in 
large  patches.  Here  and  there  a  tuft  of  birch  aided,  by  the  contrast 
of  its  bright  green,  the  delicate  gradation  of  tints  on  the  gray  rock. 
On  a  little  strip  of  beach  at  the  foot  of  a  cliff  in  a  cove  called  Agate 
Bay,  we  picked  up  an  abundance  of  very  pretty  agates  and  other 
interesting  minerals.  At  lunch-time  we  stopped  at  a  curious  rock, 
part  of  which  seems  as  if  cut  away  nearly  to  the  level  of  the  water, 
while  the  rest  rises  steeply  to  the  height  of  thirty  or  forty  feet.  One  of 
the  common  Indian  legends  about  the  deluge  and  the  creation  of  the 
earth  attaches  to  this  rock,  and  the  Indians  stUl  regard  it  with  venera- 
tion. According  to  one  of  the  men,  "  the  Evil  Spirit,"  (N.  B.  The 
gods  of  the  aborigines  here  as  elsewhere  are  to  their  Christianized 
descendants  nothing  but  the  devil,  the  elder  spirit  of  all  mythologies.) 
after  making  the  world,  changed  himself  and  his  two  dogs  into  stone 
at  this  place,  and  the  Indians  never  pass  without  "preaching  a 
sermon  "  and  leaving  some  tobacco.  Even  our  half-breeds,  though 
they  laughed  very  freely  about  it,  yet  I  believe  left  some  tobacco  on 
the  top.  This  rock  is  remarkable  in  a  mineralogical  point  of  view. 
It  is  an  amygdaloid  porphyry  contidning  asbestos  and  quartz,  with 
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ihin  layers  of  chlorite,  and  injections  of  granite.  Numbers  of  mar- 
tins and  barn-swallows  QS.  viricUs  and  americana)  frequent  these 
clifi,  and  often  a  pair  of  screaming  sparrow-hawks.  Farther  on,  the 
hills  were  burnt  over  for  a  great  distance,  showing  rounded  summits 
of  white  scorched  rock,  the  lichens  and  earth  mosU j  washed  off  from 
them,  but  the  blackened  tree-stems  still  upright. 

At  Cape  Choyye,  where  we  encamped,  the  cliff  comes  boldly  down 
upon  the  lake,  the  rocks  rising  from  the  water  to  the  height  of  three 
hundred  feet,  with  narrow  chasms,  sometimes  vertical,  sometimes 
sUghtly  inclined,  and  strewed  all  the  way  up  with  stones,  like  the 
^^  slides  "  at  the  White  Mount^ns.  Beyond  this  it  falls  away  into  a 
vast  basin  of  green  sloping  hills,  curving  inland  and  then  sweeping 
out  to  rocky  points  beyond.  The  cliff,  wherever  the  slope  allows  any 
soil  to  rest,  is  covered  with  birches  to  its  base,  leaving  room  for  a  wide 
slope  of  debris,  and  a  beach  that  rises  in  five  terraces,  the  lower  one 
falling  steeply  to  the  water  some  twenty  feet,  showing  that  it  alone 
can  be  connected  with  the  present  level  of  the  lake,  and  that  the 
rest  must  belong  to  former  epochs. 

At  the  water's  edge  were  several  unconnected  masses  of  dark 
red  sandstone  in  place.  One  mass,  which  John,  our  "  middleman,"  * 
christened  "fire-boat"  (i.  e.  steamboat)  wo  waded  out  to,  in 
order  to  avoid  the  flies  while  we  bathed.  Further  on  was  a  broad 
sheet  of  the  same  rock,  sloping  gradually  from  below  the  water 
up  to  the  beach,  full  of  "  pot  holes,"  worn  into  the  rock  by  the  action 
of  the  waves  on  stones  lodged  in  its  crevices.  One  of  these  stones, 
which  was  nearly  round,  might  have  weighed  fifty  pounds.  Some 
of  the  holes  were  three  or  four  feet  deep,  and  as  many  in  diameter. 
One  was  in  the  shape  of  a  cloven  foot ;  others  formed  steps,  the  stone 
having  worn  down  at  one  side  of  the  hole  for  a  certain  distance, 
worked  on  horizontally  awliile,  and  then  downwards  again.  The  outer 
part  of  the  rock,  over  which  the  water  still  washed  at  ordinary  times, 
was  covered  with  winding  channels,  of  only  a  few  inches'  depth,  run- 
ning off  into  the  lake,  formed  apparently  by  the  grating  back  and 
forth  of  sand  and  small  pebbles. 

July  1th.  —  We   were  off  by  four  this  morning,  but  the  wind 

•The  bowman  and  steersman  of  a  canoe  are  called  the  **bout8**  and  are  usuallj 
picked  men,  receiving  higher  pay  than  the  **  miUeux" 
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was    up   before  us ;   and  when  we  started,  we  foresaw  that  we 
should  have  head  wind  to  contend  with  to-day. 

At  sunrise,  the  bay  north  of  Cape  Choyye  presented  a  noble  land- 
scape. On  all  sides  but  one,  an  unbroken  extent  of  rounded  hills, 
so  evenly  wooded,  that  as  the  siin  touched  the  curves  at  the  top,  it 
looked  like  a  bank  of  grass.  At  one  spot,  far  in  the  bottom  of  the 
bay,  a  white  streak  down  the  hill,  and  a  faint  roar  at  intervals,  beto- 
kened the  cascade  of  a  stream  that  enters  here. 

The  cove  where  we  breakfasted,  narrow  and  rocky  at  its  mouth, 
and  expanding  inside,  had  something  so  liveable  and  civilized 
about  it,  that  one  might  almost  look  for  a  cottage  or  two  on  some  of 
the  beautiful  points  of  abrupt  birch-clad  rock. 

On  the  rocks  here,  we  found  the  purple  flower  of  the  wild  onion, 
and  the  pretty  Potentilla  fruticosa :  also  brilliant  lilies,  remmding 
one  of  home.  I  was  quite  puzzled  at  finding  our  common  red 
cedar,  (^Juniperus  VirginianxM^  which  we  had  not  seen  hitherto, 
creeping  on  the  rocks ;  not  forming  a  tuft  like  the  creeping  savin, 
but  a  wide-meshed  net-work  of  long  straight  shoots. 

The  shore  on  the  northern  side  of  the  bay  becomes  yet  bolder 
and  higher,  attaining,  according  to  Bayfield's  chart,  the  height  of 
700  feet.  Between  Cape  Choyye  and  Michipicotin,  a  distance  of 
about  twenty  mifes,  I  did  not  notice  but  one  beach,  and  that  of 
only  a  few  yards'  extent.  The  rocks  rise  from  the  water,  often  ver- 
tically, several  hundred  feet,  scored  with  deep  rents  and  chasms, 
from  decomposed  trap-dykes,  and  striped  down  with  black  lichens. 
In  some  places,  huge  basalt-llfcc  parallelograms  of  rock  stood  out  like 
pulpits.  Along  the  top  of  the  ridge,  stretched  the  neve^ending 
spruce  forest,  and  wherever  a  gully  or  break  varied  the  perpendic- 
ular face,  a  few  birches  crept  downward  from  crevice  to  crevice. 

On  turning  the  point  of  Michipicotin  harbor,  we  encountered  the 
full  force  of  the  wind,  now  fresh  from  the  west ;  and  what  was  worse 
for  us,  something  of  a  sea.  Our  course  was  such  as  to  bring  the 
wind  abeam,  and  afford  little  shelter  from  the  shore.  We  edged 
along  from  point  to  point,  so  close  to  the  rocks  that  often  the  oars 
almost  touched,  and  we  were  hardly  lifted  on  the  crest  of  a  wave, 
before  it  broke  against  the  cliff,  and  rushed  up  into  the  chasms  at 
its  foot.    This  was  much  closer  proximity  to  a  lee-shore  than  (we 
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would  tiiiiik  pmdent  under  the  circumstances,  yet  our  men  dipped 
confidently  on,  and  never  ceased  their  chatter  or  their  laugh  for  a 
moment,  even  when  the  bow  man  occasionally  got  a  wet  jacket  from  a 
wave  that  broke  too  soon.  In  truth,  they  had  such  perfect  command 
of  the  canoe,  that  their  course  was  no  doubt  the  safest,  for  not 
only  did  we  thus  get  some  partial  shelter  from  an  occasional  rock  or 
point,  but  also  the  force  of  the  wind  was  deadened  by  the  nearness  of 
liie  cliff. 

At  the  little  beach  before  spoken  of,  we  stopped  to  rest.  Here 
was  an  abundance  of  Labrador  tea  in  blossom,  Finguicula,  and  Poten- 
tiUa  fruticosa.  A  rapid  stream  came  in  at  the  centre  of  the  beach, 
about  the  mouth  of  which  were  multitudes  of  brook  trout ;  some  were 
cau^t,  being  the  first  that  we  bad  seen  since  leaving  the  Sault, 
although  they  were  said  to  be  numerous  in  all  the  streams.  Beyond 
this,  we  found  the  rocks  along  the  water  much  grooved  and  polished ; 
one  groove,  about  six  inches  deep,  I  traced  for  some  twenty  feet. 

A  sudden  exclamation  fix)m  the  men,  as  we  passed  a  deep  narrow 
cleft,  called  our  attention,  but  too  late  to  see  what  they  maintmned 
they  saw,  namely,  a  quantity  of  mow  at  the  bottom  of  the  chasm. 
This  seemed  at  first  impossible  in  tliis  burning  July  weather,  with  the 
thermometer  about  80^  at  noon ;  but  on  reflection,  this  chasm,  open 
to  the  N.  W.,  must  doubtless  be  filled  with  some  hundred  feet  of 
snow  in  the  winter,  and  the  sun  can  never  penetrate  into  it  for  a  mo- 
ment, so  that  the  process  of  melting  in  the  short  summer  must  be  slow. 
And  then  the  summer  was  after  all  but  just  set  in ;  Gov.  Simpson, 
if  I  remember  rightiy,  found  the  lake  full  of  ice  about  the  first  of 
June. 

We  came  in  sight  of  the  bottom  of  the  bay,  a  wide  and  high  sand- 
beach  about  a  mile  in  length,  but  seeing  nothing  of  the  river,  we 
approached  a  dark  object  on  the  beach,  (  which  we  had  ascertained 
to  be  an  Indian  squatting  on  the  sand  )  to  make  inquiries,  but  he 
retreated  rapidly,  and  we  had  to  coast  for  some  distance,  before  we 
discovered  the  entrance. 

Michipicotin  River,  a  rapid  stream  of  clear  dark  brown  water, 
some  two  hundred  yards  wide,  here  cuts  through  the  beach  at  right 
angles,  leaving  a  somewhat  projecting  sand  spit  on  the  south.  The 
name  Michipicotin  was  declared  by  some  of  the  men  to  signify  "  Big 
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Sandy  Bay,"  certainly  quite  descriptive  of  the  place,  but  they  were 
not  unanimous,  some  of  them  maintaining  that  nobody  could  say  what 
it  meant.  It  was  a  pretty  hard  pull  to  the  factory,  half  a  mile  up  on 
the  left  bank.  Our  approach  had  been  already  announced,  probably 
by  the  Indian  whom  we  saw  on  the  beach,  and  we  found  Mr.  Swanston, 
the  gentleman  in  charge,  at  the  landing  when  we  arrived.  He  received 
us  kindly,  and  showed  us  where  to  pitch  our  tents,  in  an  open  sandy 
space  behind  the  factory,  surrounded  by  whitewashed  cabins,  and  the 
birch-bark  lodges  of  the  Indians.  A  large  seine  was  suspended 
from  a  series  of  poles,  and,  near  the  water,  a  platform  for  dressing 
and  packing  fish. 

This  open  space  was  bounded  on  the  west  by  a  steep  ridge  of 
stratified  sand  and  gravel,  some  sixty  feet  high,  cut  through  by  the 
present  channel  of  the  river,  and  also  by  an  ancient,  now  deserted 
channel  further  south.  The  river  just  above  the  factory  takes  a 
sharp  turn  to  the  north,  doubling  back  in  a  direction  nearly  parallel 
to  its  course  below.  The  interval  between  the  factory  and  the  lake, 
is  thus  a  peninsula,  the  base  of  which  is  cut  across  by  the  former  chan- 
nel. It  is  evidently  a  range  of  sand-dunes,  thrown  up  by  the  winds  and 
waves,  so  as  to  divert  the  stream  from  a  direct  passage  to  the  lake, 
to  a  course  for  some  distance  nearly  parallel  with  it.  From  its  mouth, 
to  the  Falls,  it  is  a  series  of  abrupt  windings,  though  its  general 
direction  is  straight ;  indicating,  the  Professor  said,  a  bay  repeatedly 
closed  by  sand-bars,  one  outside  of  the  other,  and  successively  cut 
through  by  the  river.  It  evinced,  he  said,  a  contest  between  the 
river  and  the  lake,  beginning  at  a  time  when  the  level  of  the 
water  was  somewhat  higher  than  at  present. 

Michipicotin  is  the  principal  post  of  the  Hudson's  Bay  Go.  in 
this  district.  From  it,  the  other  posts  are  supplied,  and  the  line  of 
communication  with  Hudson's  Bay  passes  through  here.  It  is  six- 
teen days'  journey  up  Michipicotin  and  Moose  Rivers  to  James'  Bay. 

The  agent's  house  is  a  little  one-story  cottage,  uncarpeted,  un- 
painted,  and  if  my  memory  serves  me  aright,  even  unplastered,  with 
panelling  and  projecting  beams  of  pine,  colored  only  by  age  ;  yet  by 
no  means  uncomfortable  in  its  aspect.  The  casings  of  darkened 
wood,  the  heavy  beams  of  the  ceiling  and  cornice,  the  ancient 
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unpainted  settle,  and  the  wide  niche  for  the  capacions  stove,  now 
stowed  awaj  for  the  summer,  had  all  a  cos j  and  Uveable  look.  And 
Mr.  Swanston,  although  he  had  inhabited  this  wild  country  in  the 
seryice  of  the  H.  B.  C,  at  one  or  another  of  their  posts,  over  twenty 
years,  yet  for  anything  in  his  manner  or  appearance  (unless  it  were 
that  he  wore  moccasins  instead  of  sUppers  )  might  have  left  the  pave- 
ment of  Fenchurch  Street  only  yesterday. 

The  life  at  these  posts  is  a  very  quiet,  and,  doubtless,  monotonous 
one ;  busy  during  the  seasons  when  the  hunters  come  for  their  sup- 
plies, or  to  bring  in  their  furs  ;  at  other  times,  with  only  the  fish 
to  be  seen  to  when  the  nets  are  drawn  in  the  morning,  some  to 
be  cleaned  and  salted,  if  there  is  a  good  haul,  and  perhaps  put  into 
barrels  to  be  sent  to  the  Sault.  An  arrival  from  some  other  post,  a 
straggling  party  of  explorers  for  copper,  and  above  all,  an  occasional 
packet  of  newspapers  from  below,  —  these  are  the  great  events.  In 
such  a  life,  a  man  changes  slowly,  but  gathers  moss  in  another  sense 
than  that  of  the  proverb. 

A  few  hundred  yards  above  the  factory  are  very  pretty  falls,  on 
the  Magpie  River,  *  which  here  empties  into  the  main  stream.  Two 
miles  up  there  was  said  to  be  a  fine  cascade,  and  a  still  more  re- 
markable one  fifteen  miles  up,  which  could  be  reached  by  a  short 
cut  of  six  miles  by  land. 

Neither  the  love  of  the  picturesque  however,  nor  the  interests  of 
science,  could  tempt  us  into  the  woods,  so  terrible  were  the  black  flies. 
This  pest  of  flics,  which  all  the  way  hither  had  confined  our  ramblings 
on  shore  pretty  closely  to  the  rocks  and  the  beach,  and  had  been  grow- 
ing constantly  worse  and  worse,  here  reached  its  climax.  Although 
detained  nearly  two  days,  in  order  to  supply  the  place  of  the 
Professor's  canoe,  (too  small  for  his  accommodation,  and  moreover 
rotten  and  unserviceable,)  with  a  larger  and  fresh  one,  which  had 
first  to  be  put  in  order, — yet  we  could  only  sit  with  folded  hands,  or 
employ  ourselves  m  arranging  specimens,  and  such  other  occupations 
as   could  be  pursued  in   camp,  and   under   the   protection   of  a 

*The  magpie  of  these  regions,  bye  the  bye,  is  no  magpie  at  all,  but  a  jay  (GamUtu 
Canadensis),  the  *'  moose-bird"  or  '*  carrion-bird  "  of  our  lumberers ;  a  confusion  that 
might  lead  to  error  as  to  the  range  of  the  American  magpie. 
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**  smudge."*  One,  whom  scientific  ardor  tempted  a  little  way  up 
the  river  in  a  canoe,  after  water-plants,  came  back  a  frightful  spec- 
tacle, with  blood-red  rings  round  his  eyes,  his  face  bloody,  and  covered 
with  punctures.  The  next  morning  his  head  and  neck  were  swollen 
as  if  from  an  attack  of  erysipelas.  Mr.  S.  said  he  had  never  seen 
the  flies  so  thick.  Year  before  last  there  were  hardly  any ;  last  year 
they  increased  very  much,  and  this  season  went  beyond  all  his  ex- 
perience in  this  re^on.  He  consoled  us,  however,  by  the  information, 
that  it  was  nothing  to  what  they  have  further  north.  On  Macken- 
zie's River,  the  brigades  are  sometimes  stopped  by  the  musquitoes,  and 
very  often  are  able  to  advance  only  by  having  fires  in  the  canoe. 

The  little  plain  on  which  we  were  thus  collected,  presented  a  stir^ 
ring  scene,  with  the  buildings  of  the  factory,  the  lodges,  the  white 
tents,  the  figures  crossing  from  one  fire  to  another,  the  half-starved 
Indian  dogs  prowling  about  to  pick  up  anything  loose,  and  the  Indian 
women  and  children  staring  at  the  unwonted  spectacle.  The  dogs 
were  small,  and  fox-like  in  their  appearance,  and  perhaps  take  rather 
after  the  foxes,  since  they  bark,  (contrary  to  what  is  said  of  Indian 
dogs  in  general,)  and  like  them  in  a  high  key.  Even  tiie  crying  of 
tlie  children  had  a  wild,  animal  sound,  resembling  the  barking  of  the 
dogs.  A  bull  and  some  cows,  (N.  B.  Mr.  Swanston  sent  us  fresh 
butter  and  milk,  for  tea,)  and  a  robin  hopping  along  the  ground  with, 
an  occasional  chirrup,  gave  it  by  comparison  quite  a  home  look. 

The  hunters  were  most  of  them  in  the  woods  making  canoes,  and 
preparing  for  the  winter  campaign.  In  August  they  come  for  sup- 
plies of  ammunition,  &c.,  and  are  gone  until  the  weather  becomes  too 
severe  to  be  endured  abroad.  This  is  usually  in  January,  but  some- 
times they  do  not  come  in  until  March. 

According  to  Mr.  S.  they  generally  remain  attached  to  the  post 
of  the  district  where  they  are  born,  obtaining  their  supplies  on  credit 
and  paying  for  them  in  skins.  It  is  said  that  they  are  very 
scrupulous  about  discharging  their  debts,  and  although  they  some- 
times have  credit  for  over  JBIOO  currency,  yet  these  wild  fellows^ 
whose  notions  of  morality  seem  in  most  points  so  loose,  and  in  the 

*  Readers  familiar  with  the  Maine  or  New  Hampshire  woods,  will  know  that  a  amudgt 
means  a  smoke  made  to  drive  away  the  flies.  Green  evergreen  boughs,  or  damp  liohea 
thrown  on  the  fire  will  make  a  good  smudge. 
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midst  of  the  wilderness,  be jond  the  reach  of  all  compulsion, — rarely 
or  never  neglect  to  pay  every  &rthing.  Their  sense  of  honor 
among  themselves,  too,  seems,  in  some  pointy  at  least,  acute.  Wo 
were  told  that  if  an  Indian  finds  a  beaver-lodge,  ho  cautiously  traps 
a  beaver  or  two,  and  then  leaves  them  alone  for  the  season,  since 
otherwise  the  animals  would  forsake  the  place  altogether.  This  he 
does  year  after  year  in  perfect  security  that  no  one  will  meddle  with 
them  after  he  has  proclaimed  his  discovery,  and  it  is  said  that  a 
beaver-lodge  sometimes  descends  thus  from  father  to  son. 

July  8tA. — ^Being  in  Mr.  S.'s  room  this  morning,  a  hunter  came 
in  from  the  woods  to  get  a  supply  of  tobacco,  which,  with  ammuni- 
tion and  apparatus  for  making  fire,  are  the  hunter's  indispcnsables, 
and  are  never  refused  them.  His  first  words  (in  Indian,  for  he 
understood  no  English,)  were  an  exclamation  at  the  astonisliing 
quantity  of  flies. 

Happening  to  be  in  want  of  a  tobacco-bag,  I  made  a  proposal 
through  Mr.  S.  for  a  rather  ornamental  one,  (of  broadcloth  of  various 
colors,  with  hangmg  tassels,  and  worked  with  beads,)  which  the 
Indian  wore  at  his  girdle.  He  signified  his  acquiescence,  and 
handed  me  the  pouch ;  but  when  in  return  I  gave  him  a  five  franc 
piece,  he  eyed  it  curiously,  and  bursting  into  a  giggle,  asked  Mr. 
S.  what  he  should  do  with  it  ?  Mr.  S.  satisfied  him  on  this  point 
by  telling  him  how  much  cloth  it  would  buy,  whereat  he  seemed 
satisfied,  and  requested  to  have  the  things  out  of  liis  pouch.  Tliese 
consisted  of  a  quantity  of  kinni-kinik^  and  fire  apparatus,  being 
a  small  cylinder  of  wood,  hollow  at  one  end,  round  which  was  an 
edge  of  steel.  A  quantity  of  the  fibrous  inner  bark  of  the  arbor- 
vitae  being  placed  in  tiie  hollow,  is  ignited  by  striking  a  stone  across 
the  mouth. 

So  large  a  number  of  Indians  are  collected  here,  (I  think  Mr.  S. 
said  about  150,)  that  it  would  seem  to  be  a  good  opportunity  for 
doing  something  towards  civilizing  them.  There  is  certainly  room 
enough  for  improvement.  They  have  no  church,  no  schools,  no 
marriage  ceremony,  unless  it  be  in  the  Indian  style,  every  man 
having  as  many  squaws  as  he  can  support.  They  do  not  attempt 
any  agriculture,  but  depend  on  hunting,  and  when  that  fails,  on  the 
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charity  of  the  traders;   they  build  no  houses  but  the  birch-bark 
lodges  of  their  ancestors. 

Speaking  of  agriculture,  there  is  an  extensive  potato  patch  attached 
to  the  factory,  some  of  the  produce  of  which  we  carried  with  us  when 
we  left.  The  potatoes,  however,  are  small,  and  other  vegetables  are 
said  not  to  ripen  here,  on  account  of  the  shortness  of  the  summer. 
Yet  the  winters  are  not  very  severe,  the  quicksilver,  Mr.  S.  swd, 
never  sinking  below — 20^  Fahrenheit. 

The  fur  trade,  he  said,  was  very  much  on  the  decline,  which 
he  ascribed  to  the  use  of  various  substitutes  for  beaver  in  making 
hats.  The  principal  furs  at  this  post  are  lynx,  martin,  otter  and 
beaver.  The  lynx  and  the  martin  are  never  abundant  together.  If 
the  lynxes  are  plenty,  there  are  few  martins,  and  vice  versa.  Prob- 
ably as  their  prey  is  similar,  the  lynx,  being  the  stronger,  drives  off 
its  rival. 

Great  quantities  of  fish  are  seined  here  ;  white-fish,  lake-herring, 
trout,  &c.,  not  only  enough  for  the  use  of  this  and  other  posts,  but 
also  some  are  sent  down  to  the  Sault  for  sale.  The  number  of  white- 
fish  annually  put  up  on  the  whole  lake,  Mr.  Swanston  estimated  at 
three  thousand  barrels,  worth  on  an  average  $5  a  barrel.  Of  these, 
about  one  thousand  barrels  are  sent  away  for  sale.  At  Fort  Wil- 
liam, about  five  hundred  barrels  are  taken.  Out  of  some  fifty  thou- 
sand specimens  that  he  had  seen  at  Fort  William,  there  were  two 
with  red  flesh,  like  salmon. 

Jtihj  9th, — This  forenoon  the  canoe  was  finished  ;  the  sewing  of 
wattap  being  renewed  throughout,  and  a  fresh  coat  of  gum  applied. 
This  wattap  is  usually  said  to  be  spruce  roots,  but  as  well  as  I  could 
make  out,  on  this  occasion  the  roots  of  the  ground-hemlock  ( Taxu% 
canadensis,')  were  used. 

We  had  now  got  thoroughly  used  to  our  men,  and  they  to  us. 
Our  steersman,  Henry,  whose  culinary  skill  (a  prominent  qualifi<;a- 
tion  of  a  voyageur,)  has  been  already  celebrated,  was  careful  and 
obliging,  but  rather  slow  both  in  wits  and  senses  in  comparison' with 
John,  who,  though  milieu,  was  decidedly  the  genius  of  the  crew. 
This  man  was  wholly  or  mostly  of  Indian  blood,  and  his  real  name 
an  unpronounceable  jumble  of  letters  that  would  take  up  half  a 
line.     No  hawk's  eye  was  ever  keener  than  his ;  nothing  escaped  it ; 
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nothing  was  too  distant  for  it  to  make  out.  A  wiry,  sinewy  fellow, 
of  astonishing  strength  and  endurance,  and  always  on  the  watch  for 
dangers  above  and  below  the  water,  but  his  chatter  and  his  merriment 
were  unceasing ;  he  laughed  more  than  all  the  rest,  and  made  all  the 
jokes  beside.  Henry  spoke  English  in  a  very  deliberate  and  rather 
inarticulate  tone,  having  probably  a  diplomatic  dread  of  committing 
himself  by  blunders  in  grammar.  John  understood  no  English  nor 
French,  but  he  knew  instantly  what  you  wanted,  and  did  not  often 
necfi  even  the  assistance  of  pantomime. 

They  were  all  thoroughly  practised  in  their  craft ;  not  only  as  to 
the  navigation  of  the  canoe,  but  also  in  doing  and  contriving  every 
thing  needful  to  our  comfort.  Wlien  we  landed  they  waded  into  the 
water  to  carry  us  ashore  on  their  backs,  (for  except  where  a  rock 
projected  favorably,  the  canoe  could  never  be  brought  near  enough 
to  step  ashore  dry-shod,)  then  carefully  lifted  the  canoe  on  to  the 
beach,  and  after  taking  out  its  contents,  turned  it  bottom  up.  Next, 
a  good  spot  being  selected,  the  tent  was  pitched,  and  drift-wood  (of 
which  there  is  generally  an  abundance  at  hand,)  collected  in 
good  supply.  This  occasioned  sometimes  a  good  deal  of  good-natured 
rivalry  among  the  various  crews,  the  men  of  each  boat  considering 
their  interests  identified  with  those  of  their  bourgeois^  and  accord- 
ingly making  haste  to  pounce  upon  the  best  logs  and  the  softest 
camping-ground.  This  was  generally  at  the  top  of  the  beach,  to 
secure  level  ground,  and  moss  where  there  was  any.  Then  they 
brought  up  from  the  water  whatever  things  they  observed  wo  liked 
to  have  in  the  tent,  to  one  his  gun,  to  another  his  insect-net,  and  car- 
pet-bags and  bedding  for  all.  In  the  morning,  unless  we  were  up  of 
our  own  accord,  we  were  aroused  by  their  "  embarquez,  embarquezy" 
and  wo  to  him  who  lingered  many  minutes  after  this  warning,  for  ho 
was  sure  to  find  the  tent  tumbling  about  his  cars  without  further 
preface,  and  his  loose  eflFects  transported  to  the  canoe  by  these  inex- 
orable fellows. 

For  this  is  remarkable  about  these  men,  that  obliging  and  respect- 
ful as  they  are  in  general,  there  are  certain  things  for  which  they 
stand  out,  and  will  have  their  way.  John,  for  instance,  though  the 
best  fellow  in  the  world,  would  never  allow  the  due  sweep  of  his  oar 
to  be  obstructed  even  by  an  inch,  and  any  one  whose  back  or  head 
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came  in  the  way,  was  reminded  of  the  impropriety  by  a  dig  from  the 
end  of  it  at  every  stroke,  until  he  withdrew  within  his  proper  limits. 
About  these  matters,  (which,  however,  were  confined  entirely  to  the 
management  of  the  boat,  &c.,  and  respected  exclusively  the  public 
interests,)  they  never  argued  nor  attended  to  arguments,  but  quietly 
persisted  in  doing  as  they  thought  proper. 

The  immediate  shore  on  our  course  this  afternoon,  was  lower  than 
we  had  had  it  since  leaving  Gros-Cap  ;  rounded,  gradual  slopes  of 
rock  down  to  the  water,  bare  in  some  places,  and  the  rest  covered 
with  a  scanty  growth  of  trees.  At  some  distance  back,  rounded  hills 
rose  to  a  greater  height. 

We  were  struck  here  and  elsewhere  by  the  regular  succession  of 
coves  and  points,  owing  apparently  to  the  trap-dykes,  which,  instead 
of  being  more  easily  decomposed  than  the  surrounding  rock,  and  thus 
forming  chasms,  as  on  the  other  side  of  the  bay,  were  here  harder, 
and  so  stood  out  from  the  rest.* 

At  several  places  we  observed  terraces,  and  carried  two  of  them, 
at  various  heights,  but  preserving  their  relative  positions,  about  two 
miles,  to  the  Riv.  a  la  Chienne,  where  they  turned  up  the  valley  and 
extended  along  its  left  bank  as  far  as  we  could  see,  having  an  eleva- 
tion of  about  two  hundred  feet.  Here,  according  to  intention,  we 
encamped  at  sunset,  fifteen  miles  from  our  starting  place.  This 
'river  is  deep,  and  about  ten  fathoms  wide,  umber-colored  as  usual, 
with  a  broad  expansion  inside,  which,  with  the  wideness  of  the 
valley  and  the  scanty  growth  on  the  terraces  (doubtless  of  sand) 
forming  its  left  bank,  permitted  an  extensive  view  up  the  stream 
into  an  amphitheatre  of  high  rounded  hills,  behind  which  the  sun  was 
setting.  There  are  rapids  and  a  fall  of  about  ten  feet  a  quarter  o£ 
a  mile  up.  We  pitched  our  tents  on  a  spit  of  sand,  broad  at  the  base, 
and  running  out  in  a  point  across  the  mouth  of  the  stream  to  within 
a  few  yards  of  the  steep  rock  of  the  right  bank.  Just  inside  the 
point,  the  bottom  sunk  sheer  down  twenty  feet.  Outside  there  is 
a  bar,  having  only  a  few  feet  of  water  on  it. 

One  of  the  men  collecting  firewood  on  the  bank  found  a  bear's 

*  This  contrast  between  the  different  dykes  induced  the  Professor  to  examine  into 
their  relatiye  ages,  and  thus  led  to  the  views  set  forth  in  the  paper  on  the  Outlines  of 
the  Lake. 
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aknll,  with  two  8hoi]Ider>blade8  and  some  yertebne,  stuck  in  the 
crotch  of  a  tree.  The  jaws  were  yerj  neatly  bound  together  with 
wattap^  and  the  bones  painted  with  broad  stripes  of  black  and  Ver- 
million. Inside  of  the  skull  was  some  tobacco,  plugged  in  with  birch 
bark.  This  k  said  to  "be  a  common  token  of  an  Indian  grave,  mart 
ing  the  dead  as  a  brave  hunter.  On  the  bank  above  were  remains 
at  an  Indian  lodge. 

July  10th. — ^Verj  cool  this  morning.  The  rocks  on  our  course 
uniformly  sloping  south-west  to  the  water,  in  consequence,  the  Profes- 
sor said,  of  glacial  action.  He  expluned  that  in  order  to  form  sat»- 
fSftctory  evidence  of  the  action  of  ice,  it  was  necessary  that  the  slopes 
and  tiie  rounding  and  scratching  of  the  surface  should  have  a  direo- 
tion  different  from  the  st]:atificatiofi  of  the  rock. 

We  passed  this  morning  several  mining  ^^  locations,"  indicated  by 
poles  set  up  on  the  rocks.  At  ^^  Les  Ecrits  "  were  rude  pictures  oC 
canoes,  caribou,  horses,  snakes,  &c.,  cut  out  of  the  black  lichens,  on 
a  perpendicular  face  of  rock.  We  stopped  to  lunch  at  a  rocky  point 
forming  a  shelf  nearly  level  with  the  water,  which  was  thirty 
feet  deep  alongside.  To  this  the  canoes  were  moored  by  a  moun- 
t^-ash  sapling  at  head  and  stem,  the  small  end  tied  to  the 
canoe,  and  the  large  end  loaded  with  large  stcmes.  One  of  the  men 
shot  a  spruce  partridge,  (^Tetrao  ccmadenm^  the  first  we  had  seen, 
though  they  are  said  to  be  abxmdant  here. 

I  climbed  up  the  point,  and  on  the  top  entered  a  thick  growth  of 
shrubs,  Labrador  tea,  and  various  species  of  Yaccinium.  The  whole 
surface  of  the  ground  was  covered  with  rich  green  moss  (Sphaffnurn), 
spreading  over  the  loose  rocks  a  uniform  velvet  carpet,  into  which 
I  several  times  sunk  to  my  middle.  Larches  began  to  appear.  The 
woods  much  like  those  of  northern  New  England,  except  the  prom- 
inence of  the  lichens  and  mosses  here,  and  the  smaller  size  of  the 
trees.  Contrary  to  my  expectation,  and  to  what  had  been  told  me  of 
the  country,  the  forests  are  not  remarkably  dense,  and  there  is  rarely 
any  difficulty  in  penetrating,  except  in  the  cedar  swamps.  The 
ground  is  generally  rough,  since  it  is,  in  fact,  the  broken  slope  of  the 
lake  shore.  We  never  penetrated  far  into  the  interior,  which  is  said 
to  be  in  general  thinly  wooded.  The  most  striking  feature  of  these 
woods  is  their  stillness  and  loneliness,  though  as  to  this  the  season  must 
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be  taken  into  account.  Even  in  Massachusetts,  in  July  and  August, 
tiiere  are  comparatively  few  birds  to  be  seen  or  heard,  and  travel- 
lers, among  others  Prince  Max  of  Neuwied,  (who  is  a  naturalist  to 
boot,)  have  founded  on  this  fact  very  false  conclusions  as  to  the 
scarcity  of  birds  in  the  United  States.  The  truth  is  that  owing  per- 
haps to  the  absence  of  marked  climatic  divisions,  the  birds  of  this 
country  extend  their  migration  very  far,  so  that  any  such  comparison 
should  be  made  in  spring  or  fall.  Then  much  allowance  must  be 
made  for  the  change  wrought  by  civilization.  Birds  and  animals 
(except  the  carnivorous  ones,)  always  increase  about  settlements ; 
a  well-known  fact  which  our  experience  confirmed,  for  about  the  posts, 
and  at  the  Sault,  both  were  always  more  numerous  than  elsewhere. 
In  Chicago,  a  few  years  ago,  a  gentleman  told  me  that  the  grouse 
and  quails  had  increased  in  that  neighborhood  eight-fold  within  his 
recollection  ;  I  myself  saw  numbers  of  quails  in  the  main  street  and 
on  the  houses,  and  was  assured  that  they  sometimes  entered  the  shops. 
The  cause  is  simply  the  increase  of  food.  Even  deer  continue  to 
increase  for  some  time  about  settlements. 

The  shore  now  became  higher  and  more  precipitous,  until  at  Les 
Ecourts,  marked  on  Bayfield's  chart,  "  no  landing  for  boats,'*  the 
clifife  of  sienite  rose  to  the  height  of  eight  hundred  feet  above  the 
lake.  Here  were  swarms  of  swallows,  and  a  pair  of  sparrow-hawks, 
the  invariable  inhabitants  of  these  cliffe.  Michipicotin  Island  was  now 
plainly  visible  to  the  south,  distant  about  ten  miles.  We  had  intended 
to  take  it  on  our  way,  but  decided  to  put  this  off  until  our  return. 

The  sunset  was  beautiful,  but  autumnal ;  the  clouds  in  large  well- 
defined  masses,  tinged  with  a  suffused  roseate  hue.  Afterwards  the 
air  became  cool.  It  was  nine  o'clock  when  we  encamped,  on  a 
beach  just  inside  of  Otter  Head.  The  bateau,  which  had  detained 
us  much  during  the  day,  remained  behind  at  dark.  The  "  Dancing 
Feather,"  on  the  other  hand,  had  the  start  of  our  two  canoes,  and 
went  round  the  Head. 

The  beach  where  we  landed  rose  some  twenty  feet  from  a  narrow 
margin  on  the  water^  at  an  angle  of  twenty  to  thirty  degrees.  The 
little  semi-circular  plateau  above  seemed  by  the  dim  light  to  be  sur- 
rounded on  all  sides  by  a  dense  forest.  In  stumbling  about  after 
driftrwood,  we  made  the  discovery  that  the  upper  part  of  the  beach 
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was  strewn  with  lichens,  in  large  tafts  or  clods,  often  eight  to  ten 
inches  deep  bj  eighteen  inches  to  two  feet  across  ;  a  few  armfuls  of 
this  made  a  yery  comfortable  bed.  After  the  sunset  faded,  the 
moon  shone  out  brilliantlj,  and  we  sat  on  the  edge  of  the  slope  talk- 
ing of  many  things,  long  after  our  men  were  snoring  comfortably 
under  the  shelter  of  the  canoes  below. 

Juiy  lltA. — ^Daylight  showed  us  that  our  plateau  was  a  niche  cut 
in  the  rock,  which  rose  steeply  and  with  great  regularity  from  all 
ndes,  fringed  and  covered  with  trees.  We  rounded  the  point  of 
Otter  Head,  so  called  frt)m  an  upright  parallelogram  of  rock,  (hav- 
ing, however,  so  far  as  I  could  see,  no  particiilar  resemblance  to  the 
head  of  an  otter,)  resting  on  the  top  of  the  point,  and,  joining  the 
^^  Dancing  Feather  "  at  breakfast  time,  we  put  ashore  and  decided 
to  wait  for  the  bateau.  On  the  way  a  solitary  Indian,  excessively 
dirty  and  ragged,  came  oflf  in  his  canoe  to  sell  us  fish,  and  turned 
out  to  be  the  brother4nrlaw  of  one  of  our  men,  a  very  decent-look- 
ing Canadian  Frenchman. 

The  woods  here  also  carpeted  with  moss,  and  sprinkled  with  Linnsea 
and  bunch-berry  ;  here  also  we  found  very  few  flies,  and  began 
to  give  some  credence  to  the  assertion  of  some  of  the  men,  that  they 
disappear  towards  the  end  of  this  month.  Perhaps  the  change  of 
temperature  may  render  them  sluggish,  for  we  had  now  crossed  the 
48th  degree  of  latitude,  and  the  greatest  heat  of  summer,  in  these 
northern  regions  coinciding  more  nearly  with  the  solstice,  was  now 
past. 

One  of  my  companions  and  myself  making  the  circuit  of  a  muddy 
pond,  formed  by  the  damming  up  of  a  small  stream  by  tlie  lake  beach, 
incautiously  attempted  to  return  through  a  patch  of  burnt  arbor 
vitses.  It  is  difficult  to  persuade  one's  self  at  a  short  distance  that 
these  biunt  places  are  so  impracticable  as  they  really  are,  even  though 
one  may  have  had  full  experience  of  them  before.  You  can  see 
through  the  trees  every  where,  and  the  ground  is  plainly  visible 
among  the  stumps.  But  when  fiEurly  engaged,  you  find  the  fallen 
trunks  are  piled  together  in  such  wild  confusion  that  you  seldom  touch 
the  ground  at  all,  but  are  obliged  to  get  along  squirrel  fashion  (only 
not  so  quickly  and  easily),  by  climbing  and  jumping  from  one  log  to 
another.    Moreover  the  effect  of  the  fire  is  not  at  all  uniform ;  some 
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of  the  wood,  without  much  change  of  the  outside,  is  converted  into 
mere  punk,  so  that  if  you  step  on  it  you  are  precipitated  among  the 
charred  logs,  and  in  your  passage  made  feelingly  aware  that  many 
of  the  small  branches  and  ends  have  been  merely  sharpened  and 
hardened  by  it  into  spikes.  So  slow  and  laborious  was  our  progress 
that,  having  with  great  diflSculty  made  my  way  to  the  edge  of  the 
pond,  I  waded  along,  with  the  water  up  to  my  middle,  in  several 
inches  of  mud,  as  far  as  the  fallen  trees  would  allow,  rather  than  take 
to  the  bank.  We  were  about  twenty  minutes  m  making  less  than  a 
quarter  of  a  mile,  and  my  companion  assured  me  that  once  on  the  south 
shore  of  the  lake  it  took  him  a  whole  day  of  hard  work  to  get  over 
seven  miles  of  this  ground. 

The  shore  now  became  very  varied  and  broken ;  not  very  abrupt,  but 
rounded  hills  and  points  of  considerable  size  coming  successively  in 
sight,  and  on  the  water-side  numerous  picturesque  wooded  islets  of 
granite,  with  abrupt  faces  towards  the  south,  and  polished  and  round- 
ed slopes  northward.  Wide  trap-dykes  in  the  reddish  sienite  rock 
all  ground  down  to  an  even  surface.  The  wind  blew  in  puffs  from 
the  N.  W.y  alternating  with  dead  calms.  The  fluctuation  of  temper- 
ature was  astonishing.  So  long  as  it  was  calm,  the  undouded  sun 
beat  down  upon  us  with  all  the  fervor  of  our  own  July,  but  the  mo- 
ment the  wind  sprung  up  it  was  October. 

Evening  coming  on,  the  bateau  and  the  "  Dancing  Feather"  en- 
camped, but  we  in  the  other  two  canoes  decided  to  keep  on  to  the  Pic 
(Peek),  which  was  only  ten  miles  off.  Not  that  we  were  particularly 
anxious  to  get  on,  but  having  hitherto  taken  the  journey  rather  leisurely 
we  thought  the  men  seemed  inclined  to  take  advantage  of  our  good 
nature.  So  after  tea  we  started  again,  the  moon  shining  brightly 
and  the  sunset  just  fading  away. 

The  Northern  Lights,  visible  to  some  extent  almost  nightly,  were 
unusually  beautiful  this  evening,  forming  three  concentric  bows  in 
the  north,  the  upper  one  about  thirty  degrees  from  the  horizon.  From 
this  bow  as  a  base  sprang  up  long  flickering  streamers  quite  to 
the  zenith,  where  there  was  aflecky  appearance,  as  if  of  light  clouds, 
which,  however,  were  stationary.  Hence  radiated  tremulous  flashes 
of  light  toward  every  point  of  the  compass. 

We  reached  the  Pic  about  one  o'clock,  the  inoon  down,  and  no 
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objects  cBscernible  except  some  Indians  and  their  dogs,  and  the  indi&> 
tanct  forms  of  their  lodges  on  the  beach. 

July  12tA. — ^Before  we  were  stirring  this  morning,  our  friends  of 
&6  ^  Dancing  Feather"  made  their  appearance,  and  we  learned  to 
our  surprise  that  they  had  been  encamped  for  some  time  and  had 
already  finished  their  breakfast.  The  fact  was  their  voyageurs  were 
a  little  pqued  at  our  having  pushed  on  ahead  of  them,  and  were 
resolved  we  should  not  gain  any  advantage  by  it.  So  getting  up 
very  early  they  came  up  with  all  speed,  and  silently  passing  the  spot 
where  we  were  encamped,.pitched  their  tent  at  some  distance  beyond, 
and  made  haste  to  get  breakfast  before  we  were  up. 

The  Pic  is  a  post  of  the  Hudson's  Bay  Company ;  the  smallest 
of  the  three  on  the  lake* ;  the  name  is  derived  not  as  we  at  first 
supposed,  from  the  pointed  hills  across  the  river,  but  from  an  Indian 
word,  Peek  or  Neepeeh^  signifying,  I  believe,  "  dirty  water."  The 
same  word  occurs  in  Neepeegon.  It  is  situated  near  the  mouth  of  a 
rather  sluggish  stream  of  turbid,  brown  water,  about  two  hundred 
and  fifty  yards  broad,  flowmg  through  a  valley,  wide 'near  its  mouth 
and  narrowing  higher  up,  apparently  a  delta  of  the  river.  There 
are  considerable  falls  at  some  distance  up  the  river.  A  sand-bar,  on 
which  there  are  six  feet  of  water,  extends  across  its  mouth,  and  par- 
ticularly on  the  northern  side  there  is  a  very  broad  beach  of  white 
sand,  like  that  of  the  sea-shore,  drifted  into  hills,  and  at  the  top  of 
the  beach  into  a  high  ridge  or  dune,  like  that  at  Michipicotin,  but 
smaller,  whence  there  is  a  steep  descent  into  the  pitch-pine  woods 
behind  the  post.     Near  the  beach  is  a  remarkable  dyke  of  pitchstone. 

The  establishment  consists  of  a  number  of  whitewashed  red-trimmed 
buildings  of  one  story,  like  the  fishermen's  cottages  of  our  coast,  rang- 
ed round  a  hollow  square  and  surrounded  by  a  high  palisade.     The 

*  The  following  lists  of  the  furs  obtained  for  the  two  last  years,  as  giyen  by  Mr. 
Beggs  to  one  of  the  gentlemen  who  remained  behind  here,  may  be  of  some  value  as  an 
indication  of  the  relative  abundance  of  the  different  species : — 1847, — ^bears,  21,  beavers, 

125,  lynxes,  237,  fishers,  83,  cross  foxes,  6,  red  do.,  18,  silver  do., 3,  martins,  710,  minks, 
297,  musk-rats,  2,4'50,  otters,  137,  wolverine,  1,  ermines,  32. — 1848, — bears,  20,  beavers, 

126,  lynxes,  61,  fishers,  66,  red  foxes,  6,  white  foxes,  6,  martins,  1,167,  minks,  402, 
musk-rats,  1,999,  otters,  179,  ermines,  118.  The  inverse  proportions  of  lynxes  and  mar- 
tins confirm  what  Mr.  Swanston  said.  It  is  to  be  observed  that  the  number  of  hunters 
is  much  smaller  here  than  at  either  of  the  other  posts. 
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ground  inside  of  this  courtyard  is  covered  witb  plank,  and  a  plank 
road,  also  enclosed  by  a  palisade,  leads  up  the  slope  from  the  river 
to  the  gate-way,  which  is  surmounted  by  a  sort  of  barbican, 

July  13^A. — There  was  a  dense  mist  and  an  easterly  wind  this 
morning,  much  like  one  of  our  chilly  sea-fogs.  This  was  the  first  in- 
stance of  fog  after  sunrise  we  had  met  with  on  the  lake,  though  it  was 
often  foggy  early  in  the  morning.  The  air  was  never  colder  than  the 
water,  so  that  condensation  could  take  place  only  when  the  saturated 
atmosphere  w^as  cooled  by  the  lake,  unresisted  by  the  action  of  the 
sun,  that  is,  before  sunrise.  That  the  air  was  full  of  moisture 
seemed  to'  be  shown  by  the  fact  that  we  could  often  see  our  breath 
when  the  air  was  by  no  means  cold,  the  atmosphere  being  so  charged 
with  mwsture  as  to  raise  the  dew  point,  or  degree  of  temperature  at 
which  the  vapor  becomes  visible,  unusually  high. 

The  pitch-pine  woods  behind  the  post  had  been  burnt  over,  and 
the  trees,  though  yet  standing,  were  mostly  dead,  afibrding  food  for 
myriads  of  wood-beetles,  (JMonoJiamu^  scutellaris,')  whose  creaking 
resounded  on  all  sides.  These  in  their  turn  were  fed  upon  by  the 
Canada  jays,  and  by  two  rare  species  of  woodpeckers,  (P.  arcticus^ 
and  P.  hirsutus.^  The  arcticus  in  particular  was  very  abundant 
and  noisy,  having  a  shrill,  startling  cry. 

The  Professor  got  a  number  of  fishes,  among  others  a  brilliant 
green  pickerel,  a  new  species.  A  sturgeon  was  caught  in  the  river 
opposite  our  tent,  in  a  net  belonging  to  one  of  the  Indians,  who  dis- 
patched him  after  some  contest,  with  a  fish-spear.  Prof.  Agassiz  re- 
quested me  to  make  a  sketch  of  this  fish,  which  was  some  four  or  five 
feet  long.  This  took  some  time,  and  meanwhile  we  observed  that  all 
the  inhabitants  of  the  lodge  to  which  it  belonged  were  assembled  and 
crouching  in  a  row  in  front  of  us.  We  supposed  this  to  be  mere  curi- 
osity, but  one  of  our  men  happening  to  come  up,  discovered  that 
the  whole  family  had  been  without  food  all  day,  and  were  waiting 
to  eat  the  fish  as  soon  as  we  were  done  with  it.  We  were  shock- 
ed at  having  committed  such  a  breach  of  propriety,  but  the  sketch 
not  being  finished,  we  proposed  to  them  to  lunch  meanwhile  on  some 
of  our  pork  and  biscuit,  to  w^hich  they  readily  agreed. 

July  lAth. — Started  this  morning  with  a  strong  head  wind.  We 
were  obliged  to  leave  belnnd  one  of  our  number,  who  had  been  ailing 
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wiA  a  feverish  attack  ever  since  Mica  Bay,  and  was  now  pro- 
nounced by  the  medical  men  too  ill  to  proceed.  Fortunately  we  were 
.  able  to  leave  him  in  good  hands.  One  of  the  party  volunteered  to 
stay  with  him,  and  Mr.  and  Mrs.  Beggs  gave  him  the  best  accommo- 
dadon  the  poet  afforded. 

This  was  the  only  case  of  cdckness  during  our  excursion,  although 
the  mode  of  life  was  quite  new  to  most  of  us,  and  some  degree  of  hard* 
ship  was  anticipated.  But  speaking  for  myself,  the  only  serious  in- 
convenience was  the  scorching  heat  of  the  sun,  which  severely  blis- 
tered the  skin  wherever  exposed. 

Our  course  this  forenoon  fortunately  lay  through  a  labyrinth  of 
islands,  by  which  we  avoided  the  force  of  the  wind  somewhat.  Just 
after  leaving  flie  Pic  we  passed  through  a  river-like  channel,  about 
fifteen  feet  wide,  the  steep  sides  of  which  were  deeply  scored  in  a  di- 
rection diagonal  to  the  chasm,  showing,  the  Prof,  sud,  that  the  body 
by  which  the  marks  were  made,  had  a  momentum  sufficient  to  disre- 
gard the  shape  of  the  ground  over  which  it  passed.  The  striae  here- 
abouts were  inclined  at  an  angle  of  39''  with  the  surface  of  the 
water. 

We  stopped  for  lunch  on  a  point  covered  with  Vaccinium  uligimh 
mrrij  and  similar  shnibs.  The  slimy  water-plants  floating  along  this 
point  were  filled  with  astonishing  numbers  of  drowned  insects,  and 
many  fine  specimens  were  obtained.  From  here  it  was  neces- 
sary to  make  a  traverse  of  some  three  or  four  miles  with  quite  as 
much  wind  as  we  could  stand  up  to.  This  brought  us  into  a  cluster 
of  islets  abreast  of  Pic  Island,  a  fine  bold  peak  seven  or  eight  hun- 
dred feet  high,  stretching  off  into  a  rocky  ridge.  The  whole  skeleton 
and  structure  of  the  peak  were  distinctly  visible,  from  the  effects  of 
a  fire  that  had  streamed  up  the  side  of  the  mountain  from  a  cove 
on  the  north,  where  there  is  a  camping-ground.  The  Indians  and 
voyageurs  in  their  carelessness  and  wantonness  allow  their  camp-fires 
to  extend  into  the  woods,  which  on  these  rocky  slopes  are  dry  and 
inflammable.  The  consequence  is  that  the  foliage  of  the  trees  being 
destroyed  and  their  roots  killed,  they  no  longer  hold  together  the  soil, 
and  it  is  accordingly  swept  off  by  the  next  rains,  leaving  a  clean  sur* 
fiwje  of  white,  calcined  rock  for  Nature  to  cover  again  in  the  course 

of  ages,  by  th^slow  succession  of  lichens,  shrubs  and  trees. 
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While  passmg  this  island,  two  canoes  came  in  sight  from  the  op- 
posite direction,  evidently  making  a  wide  traverse  for  the  Pic.  They 
passed  rapidly  along  under  sail  too  far  off  to  be  spoken,  but  we  had  ■ 
no  doubt  that  it  was  Gov.  Simpson  of  the  Hudson's  Bay  Company, 
who  was  expected  at  the  Pic  on  his  annual  tour.  We  afterwards 
learned  that  this  conjecture  was  correct,  and  that  he  arrived  about 
eight  o'clock  that  evening,  thus  making  in  three  hours  (for  it  was 
about  five  when  we  passed  them,)  what  we  had  taken  all  day  for. 

The  (jovemor  is  much  noted  for  his  rapid  travelling.  On  one 
occasion  he  is  said  to  have  dined  one  day  at  the  Sault,  and  break- 
fasted the  next  at  Michipicotin,  a  distance  of  one  hundred  and  twenty 
miles.  We  encamped  this  evening  on  a  most  picturesque  rocky  islet 
near  the  shore,  where  we  slept  on  natural  beds  of  solid  moss  and 
huckleberry  bushes,  a  foot  deep. 

July  Ibth, — Rain  early  this  morning,  but  cleared  away  cold,  with 
an  autumnal  sky  and  high  wind.  We  passed  the  Slate  Islands,  high 
and  blue,  at  the  distance  of  seven  or  eight  miles,  and  ran  into  a 
.  cove,  at  the  bottom  of  which  opened  what  seemed  to  be  a  well-ordered 
lawn,  with  balsam  firs  and  larches  judiciously  disposed  at  intervals. 
In  landing,  the  rich  green  grass  turned  out  to  be  bear-berry,  and 
the  soil  mere  sand,  which  the  bear-berry  loves,  but  which  accounted 
for  the  scantiness  of  trees. 

The  woods  were  crossed  and  recrossed  in  every  direction  by  rabbit 
(or  rather  hare)  paths,  and  we  saw  some  trails  that  some  of  us  fan- 
cied might  be  caribous',  with  many  tracks  of  a  dog  or  wolf.  Caribous 
are  found  all  through  this  region,  but  not  in  great  abundance.  An 
Indian  who  passed  last  winter  on  Isle  St.  Ignace,  killed  twenty-five 
caribous  in  the  course  of  the  winter,  and  was  thought  to  have  done 
very  well.  We  saw  here,  for  the  first  time,  Parus  hitdsonieuSj  in 
company  with  a  number  of  its  cousins,  the  chickadees,  from  which  it 
was  to  be  distinguished  only  by  its  brown  head,  its  slenderer  and 
higher  note,  and  a  slight  difference  in  habit,  fluttering  more  about  the 
ends  of  the  twigs. 

We  made  a  long  stay  here,  and  some  of  the  men  amused  themselves 
with  lighting  a  fire,  which  unfortunately  ran  along  the  ridge  of  tiie 
beach,  and,  in  spite  of  their  utmost  exertions,  marched  with  a  broad 
front  into  the  woods.     It  was  an  exciting  spectacle,  tke  eagerness  of 
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the  flames  to  seize  upon  each  fresh  tree,  wmding  round  it  like  ser- 
pents, crackling  and  rushing  furiously  through  its  branches  to  the 
top,  until  every  iragment  of  dry  bark,  lichen,  &c.,  was  consumed. 
The  fire  seems  too  dmty  to  take  the  more  solid  parts,  and  so,  for 
instance,  the  bunch  of  upright  cones  at  the  top  of  the  balsams,  re- 
mains distinguishable  in  tiie  forest  as  a  blackened  tuft.  Our  beautiful 
bear-berry  lawn  looked  now  more  like  a  peat-bog.  When  we  left, 
the  fire  was  in  full  progress,  and  was  probably  stayed  only  by  a 
swamp  beyond. 

Nature,  however,  generally  provides  that  no  land  that  can  be  of 
much  value  to  man  shall  be  subject  to  this  fate,  for  the  heavily-tim- 
bered (and  thus  fertile)  land  of  these  latitudes  is  mostly  too  wet  to 
bum,  except  the  solitary  birches,  which  if  you  set  a  torch  to  them, 
go  off  like  rockets,  but  do  not  set  fire  to  the  other  trees. 

We  passed  terraces  several  times  to-day,  and  in  one  place  in  par- 
ticular, on  a  grand  scale  at  the  bottom  of  a  bay,  forming  a  series  of 
vast  unbroken  arcs  of  about  a  inile  chord,  ascending  one  above  the 
other  to  the  height  of  several  himdred  feet,  and,  from  the  scantiness 
of  the  vegetation,  evidently  composed  of  sand. 

Camped  on  a  beach  of  coarse,  dark  sand,  under  a  high  abrupt  prom- 
ontory, enclosing  it  with  precipitous  walls.  Among  the  rocks  in  our 
neighborhood  were  discovered  veins  of  copper,  suggesting  to  the  Pro- 
fessor some  remarks,  which  he  illustrated  on  his  black  canvas, 
pinned  against  the  side  of  his  tent : 

**  Veins  are  formed  sometimes  by  the  cracking  of  igneous  rocks  as  they 
cool ;  sometimes  also  by  the  subsidence  of  strata ;  cracks  being  formed,  are 
filled  fi-om  the  melted  mass  below,  pressed  upon  by  sinking  strata  and 
thus  forced  upwards,  or  thrown  up  by  other  causes.  The  injected  moss, 
even  though  originally  the  same  as  tliat  into  which  it  penetrates,  may  yet  pro- 
duce a  vein  of  a  different  character,  from  the  difference  of  cooling.  Where 
the  injected  mass  is  very  great  it  alters  the  surrounding  rock,  more  or  less 
in  proportion  to  its  vicinity  to  the  melted  substance.  In  these  metamorphic 
rocks,  as  they  are  called,  such  as  we  have  seen  in  great  abundance 
throughout  our  passage  along  the  lake  shore,  there  is  accordingly  the 
greatest  variety  of  character,  and  one  species  of  rock  passes  into  another  by 
so  many  intermediate  forms  that  it  is  often  difficult  to  say  what  name  should 
be  given  to  it,  the  rock,  originally  sandstone,  perhaps,  with  various  admix- 


76  LAKE  SUPSBIOB. 

tares,  being  changed  into  sienite  or  porphyry,  or  into  rock  partaking  in 
yarious  degrees  of  the  characters  of  both,  by  the  influence  of  large  veins  of 
melted  materials.  Metallic  veins  are  sometimes  formed  in  the  same  way, 
by  injection,  and  they  also  in  the  same  manner  modify  the  surrounding  rock, 
as  in  the  instance  before  us.  Sometimes,  also,  they  are  formed  by  sublima- 
tion into  crevices,  or  by  electro-magnetic  action,  causing  an  interchange  of 
particles  between  various  parts  of  the  rock." 

Jult/lQih. — Early  this  forenoon  the  Island  of  St.  Ignace  ap- 
peared looming  up  in  the  distance.  We  passed  the  "  Petits 
Ecrits,"  a  rock  ornamented  with  representations  of  various  ani- 
mals, canoes  full  of  men,  &c.,  together  with  various  fabulous  mon- 
sters, such  as  snakes  with  wings,  and  the  like,  cut  out  of  the 
lichens ;  the  work  of  the  Indians,  or  perhaps  of  stray  miners  or  search- 
ers for  copper,  who,  as  appeared  by  dates  and  initials,  have  adopted 
from  them  this  mode  of  attracting  the  attention  of  the  passer-by. 
These  pictures  were  of  various  dates,  as  was  shown  by  the  various  de- 
grees of  distinctness,  as  the  rock  was  either  quite  laid  bare,  or  the  black 
lichens  had  more  or  less  completely  recovered  possession  of  it.  We 
now  entered  the  vast  archipelago  of  islands  occupying  the  whole 
N.  W.  comer  of  the  lake,  as  far  as  Pigeon  River,  a  distance  of  about 
two  and  a  half  degrees  of  longitude,  viz. :  from  87°  80 '  to  90°  W. 
It  is  diflScult  to  convey  any  notion  of  the  vast  number  of  islets  and 
rocks  in  this  part  of  the  lake.  Capt.  Bayfield  in  his  (unpublished) 
chart  of  Lake  Huron,  is  said  to  have  laid  down  thirty-six  thousand 
islands,  on  twenty  thousand  of  which  he  has  landed ;  the  number  in 
Lake  Superior  cannot,  I  should  suppose,  fall  much  short  of  this.  In 
both  lakes  the  islands  lie  almost  exclusively  along  the  northern  and 
eastern  shores.  In  Lake  Superior,  with  the  exception  of  the  group 
called  the  Apostle's  Islands,  there  are  very  few  islands  on  the  south 
shore,  or  on  the  north-west  shore  beyond  Pigeon  River.  In  Lake 
Huron  there  is  scarcely  an  island  outside  the  Georgian  Bay,  and  in 
the  lower  lakes  islands  are  almost  entirely  wanting. 

As  we  were  passing  under  an  overhan^g  cliff  where  nests  of  the 
barn-swallow  were  niched  into  the  rock  within  reach  of  the  hand, 
an  Indian  in  his  canoe  with  his  squaw  and  child  suddenly  glided 
alongside  from  some  cove,  and  offered  fish  in  exchange  for  tobacco. 
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He  was  a  huge  fellow,  with  a  great  head,  covered  with  dishevelled  hair, 
jet  not  ill-shapen,  and  having  something  of  the  picturesqueness  of  a 
bowlder  of  granite.  The  woman  had  on  a  sort  of  cloak  of  white  hare- 
skins,  with  a  hood  attached,  which  was  drawn  up  over  her  head.  Some- 
body gave  the  man  a  cigar,  and  showed  him  which  end  to  put  into  his 
mouth  and  how  to  light  it,  which  he  did,  and  smoked*  away  very  clev- 
erly. Signs  were  made  to  him  to  give  the  woman  a  puff,  but  she  un- 
luckily put  the  lighted  end  into  her  mouth,  and  after  that  good- 
naturedly  but  firmly  declined  to  have  anything  to  do  with  these  new- 
fieaigled  pipes. 

The  wind  meantime  had  risen,  and  coming  out  from  the  lee  of  the 
islands  into  an  open  bay,  we  found  the  head  wind  and  sea  too  strong 
to  be  contended  with,  and  so  put  back  into  a  cove,  the  entrance  of 
which  we  had  just  passed.  Passing  through  a  narrow  strait  we  came 
into  a  quiet  bay  that  seemed  like  a  land-locked  lagoon,  but  was  in 
fact  separated  from  the  lake  only  by  a  couple  of  islands.  The  sides 
of  the  cove  rose  steeply  from  the  water's  edge  with  only  a  narrow 
circlet  of  sand  between  the  water  and  the  trees,  in  some  places  hardly 
leaving  room  to  pass  outside.  Thus  protected,  the  little  bay,  with  its 
fringe  of  birches  and  arbor-vitd&s,  as  unruffled  as  some  inland  pool  of 
a  still  September  afternoon,  presented  a  strong  contrast  with  the 
turbulence  of  the  weather  without.  I  climbed  up  the  steep  bank, 
which  was  everywhere  covered  with  deep  beds  of  moss,  and  penetra- 
ted with  some  difficulty  to  the  outside  of  the  island,  for  an  island  it 
was,  and  the  reader  must  understand  that  at  the  "  Petits  Ecrits"  we 
quitted  the  shore,  which  here  trends  to  the  northward,  and  pursued 
a  westerly  course  among  the  almost  continuous  islands,  intending  to 
pass  outside  of  St.  Ignace. 

The  spruce  woods  here  were  very  dense,  and  encumbered  with 
fallen  birch  trunks,  as  if  the  spruces  had  usurped  the  place  of  a 
birch  forest.  Part  way  a  sort  of  path  was  broken,  and  fresh  traeks 
of  some  large  animal,  sinking  a  foot  deep  into  the  moss;  —  prob- 
ably a  lynx,  as  they  abound  here.  Hare  tracks  in  all  directions. 
Snares  were  set  in  the  evening,  and  two  hares  caught.  The  method 
of  setting  these  snares,  which  is  extensively  practised  by  the  Indians, 
is  this.  A  well-frequented  hare-path  being  selected,  is  blocked  up 
by  a  fence  of  sticks,  leaving  only  a  narrow  passage  over  which  a 
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running-noose  is  stretched ;  the  animal  in  jumping  through  gets  caught 
by  the  neck.  It  is  said  that  they  can  har(Uy  be  made  to  leave  the 
path,  and  they  are  thus  very  easily  caught.  The  Indians  rely  much 
upon  them  for  support,  particularly  in  winter. 

On  the  outside  of  the  island  were  rough  beaches  of  large  stones, 
and  rocky  poinfe  agsdnst  which  the  waves  were  beating  furiously. 

This  evening  as  we  were  arranging  the  musquito-bar  in  our  tent 
(a  nice  job  and  one  requiring  abundance  of  light),  our  candle  proved 
to  be  missing,  and  we  supplied  its  place  by  piling  on  the  fire  a  large 
quantity  of  usnea,  which  streamed  from  all  the  trees.  This  is 
not  ui  unimportant  article  in  the  economy  of  these  re^ons.  There  is 
no  better  material  for  the  packing  of  specimens ;  it  makes  capitsd  bed- 
ding, and  it  is  so  inflammable  that  a  tree  covered  with  it  makes  the 
best  possible  beacon  or  signal-torch.  The  Indian  women  use  this  as 
well  as  moss  for  stuffing  the  bottom  of  their  portable  cradles. 

The  wind  fell  in  the  course  of  the  night,  and  there  was  rain  before 
morning. 

July  VI th. — Cloudy  and  warm.  Made  a  traverse  at  sunrise  of 
three  or  four  miles,  and  then  began  again  to  thread  our  way  through 
endless  woody  islands  of  greenstone,  often  showing  vertical  sides. 
The  main  shore  was  now  several  miles  distant  and  constantly  reced- 
ing in  high  domed  summits.  St.  Ignace,  high  in  front,  black  to  the 
top  with  spruce  forests ;  and  a  dim,  majestic  outline  in  the  far  distance, 
seeming  only  to  divide  one  part  of  the  sky  from  the  other,  our  voya- 
geurs  declared  to  be  Thunder  Gape,  seventy  or  eighty  miles  off.  The 
ends  of  all  distant  points  were  turned  up  by  the  effects  of  the  mirage^ 
a  very  common  phenomenon  here,  owing  to  the  contrast  in  tempera- 
tures between  the  air  and  the  water. 

We  ran  into  a  narrow  bay  on  the  east  end  of. St.  Ignace,  the  bot- 
tom of  which  approached  a  peak  marked  on  Bayfield's  chart  as  thi^ 
teen  hundred  feet  above  the  lake.  This  bay  is  a  quiet  little  nook, 
hedged  around  with  larches  and  other  trees,  over  whose  tops  appeared 
the  peak.  A  small  clearing  had  been  made  here,  it  being  a  mining 
"  location,"  and  on  a  board  fixed  to  one  of  the  trees  was  an  inscrip- 
tion signifying  that  the  spot  had  been  ''  taken  possession  of  by  the 
Montreal  Mining  Company,  June  5, 1846."  They  had  even  gone 
so  far  as  to  put  up  a  log-house,  yet  standing  in  tolerable  repair, 
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with  a  crib  for  sleeping  inside,  and  '^  Douglass'  Hotel"  written  on 
a  board  by  the  door.  This  was  one  of  the  many  places  (there  are 
several  on  this  island),  where  works  were  commenced  without  any 
proper  exploration  of  the  ground,  the  only  indication  of  ore  being 
some  veins  of  calc-spar,  which  by  a  too  hasty  induction  was  sup- 
posed to  be  a  sure  sign  of  copper.  Small  quantities  of  native  copper 
were  found,  but  not  sufficient  to  pay  for  the  trouble  of  getting  it. 

After  breakfast,  the  weather  being  favorable  it  was  decided  to  make 
the  ascent,  and  we  started  accordingly,  taking  a  narrow  gorge  that 
one  of  the  men,  who  acted  as  guide,  said  led  to  the  peak  ;  but  stop- . 
ping  behind  for  a  moment,  I  lost  the  party,  and  could  not  distinguish 
the  trail  amid  the  multitude  of  hare-tracks  through  the  woods.  I 
shouted,  and  was  answered  repeatedly,  but  the  voices  were  so  echoed 
back  and  forth  in  the  narrow  valley,  that  I  could  not  make  out  their 
direction,  and  went  back  to  the  camp. 

In  the  afternoon  they  returned,  reporting  a  very  fatiguing  climb, 
the  barometer  broken,  and  the  flies  very  troublesome.  The  black  fly 
is  fond  of  high  and  dry  situations,  and  is  always  found  in  greater  num- 
bers about  the  top  of  a  hill  than  at  the  foot.  They  had  ascended  the 
peak,  however,  and  christened  it  Mount  Cambridge,  in  case  it  had 
not  already  been  named.  The  summit  was  steep  and  rocky,  the 
rocks  polished  and  scratched  to  the  top.  Contrary  to  expectation 
they  found  no  change  whatever  in  the  vegetation. 

The  woods  here  were  filled  with  Linnsea,  and  several  species  of 
Pyrola.     We  left  at  five  o'clock,  passing  outside  of  the  island. 

St.  Ignace  seems  to  be  a  collection  of  peaks,  and  in  the  middle  a 
long  interrupted  ridge,  that  seemed  still  higher  than  Mt.  Cambridge. 
We  encamped  this  evening  on  a  long  narrow  island  lying  north  and 
south,  consisting  of  two  beaches  meeting  in  a  ridge  in  the  middle, 
and  composed  of  large  angular  fragments  of  porphyry  with  only  the 
comers  worn  off.  Each  side  of  the  island  was  ploughed  from  one 
end  to  the  other  with  furrows  a  foot  or  more  in  depth,  parallel  to  the 
water.  The  stones  were  covered  with  great  clods  of  lichen,  and  a 
few  mountain-ashes  and  spruces  grew  along  the  dividing  ridge. 

July  lith, — Started  at  sunrise  with  our  India-rubber  cloth  for  a 
sail,  the  wind  being  for  once  favorable.  In  rounding  the  end  of 
the  island  we  found  furrows  like  those  above  described,  but  at  right 
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angles  with  them,  ruxming  across  the  end  of  the  island.  Our  course 
lay  through  long  river-like  channels,  formed  by  parallel  series  of  rocks 
and  islets.  Near  evening  we  passed  a  number  of  Indian  lodges  clus- 
tered on  an  island,  with  the  usual  number  of  barking  dogs  and  squalid 
children,  and  hoped  to  get  fish  from  them,  but  ihey  had  none  except 
dried,  which  is  toUgh  and  tasteless,  in  texture  and  appearance  some- 
what resembling  parchment. 

In  the  night  it  blew  hard  from  the  westward,  and  we  waked  up  in 
some  anxiety  lest  our  tent  should  be  capsized,  but  John  was  already 
on  hand  and  secured  it. 

July  19<A. — ^Detained  here  by  the  violence  of  the  wind  (digradi^ 
the  voyageurs  call  it,)  until  about  three  P.M.,  when  we  pushed  on 
past  Point  Porphyry,  and  encamped  in  a  deep  narrow  bay  to  the 
northward,  stopping  on  the  way  to  examine  an  interesting  locaUty 
where  altered  red  sandstone  and  trap  were  seen  in  close  contact. 

In  the  sandstone  were  ripple-marks  and  cracks,  such  as  one  sees 
in  a  dry  mud-flat.  The  surface  in  many  places  had  an  oily  smooth- 
ness, and  in  looking  down  upon  it  one  might  eaaly  have  taken  it  for 
a  bed  of  red  mud  just  left  dry. 

This  cove  was  evidently  a  &vorite  camping-ground,  from  the  marks 
of  recent  fires,  and  the  large  number  of  lodge-poles  on  the  bank. 
Near  the  water's  edge  was  a  quantity  of  spruce  bark,  saddled  in 
^sheets  one  over  the  other  on  a  horizontal  stick,  like  the  roof  of  a 
house.  We  at  first  took  it  for  a  grave,  but  it  afterwards  appeared 
that  it  was  only  the  bark-covering  for  the  lodges,  thus  disposed  in 
order  to  keep  it  sound.  It  rained  hard  in  the  night,  with  thunder 
for  the  first  time  on  the  lake. 

July  20th. — Calm  and  cloudy.  At  a  distance  to  the  northward 
were  two  twin  hills,  called  "  Us  mammelon%j^  by  the  voyageurs,  and 
by  the  Indians,  much  more  aptiy,  ^^  the  Knees."  One  could  easily 
fancy  the  rest  of  the  gigantic  body  lying  at  ease  on  the  plateau,  witii 
the  head  to  the  north,  and  the  knees  drawn  up  in  quiet  contempla- 
tion of  the  sky  ;  perhaps  Nanaboujou,  or  the  First  Man. 

We  soon  came  in  full  sight  of  Thunder  Cape,  a  magnificent  ridge, 
1,350  feet  high,  according  to  Bayfield,  running  out  into  the  lake 
directly  across  our  path.  It  is  composed  of  metamorphosed  sand- 
stone, the  horizontal  stratification  plainly  visible,  from  a  distance,  on 
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the  &ce  of  the  Tertical  wall  of  basalt-like  odnnms  rioDg  out  of  the 
forest  that  clings  about  its  base  and  aides.  Near  at  hand,  the  hori- 
sontal  lines  disappear,  being  in  &ct  rather  suggested  than  cleariy 
made  oat,  and  only  the  vertical  chasms  are  seen.  As  we  passed  Ab 
end  of  the  cape  we  fimnd  the  ridge  narrow  and  precipitous  on  both 
sides,  fomung  a  waU  across  the  month  of  Thunder  Bay.  Another 
fragment  of  this  waU  we  had  in  the  soathem  ridge  of  Pie  Island, 
on  oar  left.  It  is  continued  by  the  high,  narrow  islands  beyond, 
and  repeated  in  the  parallel  ridges  of  Isle  Boyale. 

We  stopped  to  lunch  at  Hare  Island,  a  Uttle  bit  of  grayel  with 
few  stunted  spruces,  but  covered  with  grass  and  an  abundance  of 
flowers.  We  now  had  before  us  a  traverse  of  about  fourteen  miles 
to  Fort  William,  the  white  buHdings  of  which  were  viable  amid  the 
'dark  swamp  across  the  bay. 

The  wind  was  rising,  but  we  set  off,  and  the  boats  were  soon  &r 
apart.  Our  canoe  and  the  Professor's  made  for  the  southernmost 
entrance  of  the  river  on  which  the  post  stands,  as  the  nearest,  and 
were  glad  to  escape  into  quiet  water  from  the  rough  waves  of  the  bay, 
several  of  which  found  their  way  into  our  boat  in  spite  of  all  Henry's 
care  and  skill.  The  entrance  of  the  river  is  wide  and  shallow,  en- 
closing a  large  delta,  cut  through  the  middle  by  the  stream,  so  that 
the  river  has  in  fact  three  mouths,  the  northern  and  southern  ones 
some  two  or  three  miles  apart.  Some  distance  outside  the  mouth 
the  water  became  very  shoal,  and  islands  were  forming,  on  which  a 
few  willows  had  already  taken  root. 

The  river-water  is  of  the  usual  dark  brown,  and  tolerably  clear. 
The  banks  swampy,  densely  wooded,  and  lined  with  water-plants, 
among  others  the  elegant  heads  of  the  sagittaria,  also  nuphar,  equi- 
setum,  bull-rushes,  &c.  Such  was  the  hizuriance  of  the  vegetation, 
that  it  reminded  one  of  a  swamp  in  the  tropes,  rather  than  of  a 
northern  river. 

The  name  of  Fort,  applied  to  this  poet  of  the  Hudson's  Bay  Com- 
pany, dates  from  the  old  days  of  the  Northwest  Company,  (to  whom 
ic  formerly  belonged,)  and  tiieir  quarrels  with  the  Hudson's  Bay. 
At  that  time  the  phuse  was  strong  enough  to  mduce  Lord  Selkirk, 
who  came  up  with  hostile  intent,  to  take  the  trouble  to  bring  with 
him  a  field-pece,  which  he  planted  on  the  opposite  bank  of  the  river. 
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to  make  them  open  their  doors.  In  those  days  a  grand  annual  coun- 
cil of  the  company  was  held  here,  and  we  hear  traditions  of  banquets, 
and  crowds  of  clerks,  and  armies  of  hangers-on  of  all  kinds.  But  all 
this  has  now  disappeared.  The  trade  has  fallen  off,  the  gross  re- 
ceipts being  now,  they  say,  only  about  £600  per  annum  ;  and  more- 
over the  Northwest  is  merged  in  its  old  rival,  and  all  those  troubles  at 
an  end,  so  that  although  the  court-yard  is  surrounded  with  a  palisade, 
and  there  is  a  barbican  gate-way,  as  at  the  Pic,  yet  these  fortifications 
are  not  very  formidable  at  present ;  the  old  blockhouse  behind  is 
falling  to  pieces,  and  the  banqueting  hall  has  probably  been  burnt  up 
for  firewood,  at  least,  we  saw  nothing  there  that  looked  like  it. 
Even  the  little  flower-garden  opening  out  of  the  stone-paved  court- 
yard was  overgrown  with  weeds. 

The  general  arrangement  here  is  much  the  same  as  at  the  other* 
posts,  only  the  soil  (a  yellowish  sandy  loam)  being  better,  and  the 
climate  less  severe,  the  cultivated  ground  is  more  extensive,  and 
they  have  a  herd  of  some  thirty  cows.  Sheep  also  are  kept  here, 
and  several  of  the  dogs  were  in  disgrace,  with  heavy  clogs  fastened 
to  their  necks,  for  sheep-stealing.  As  the  pasturage  on  the  other 
side  of  the  river  is  much  better  than  about  the  Fort,  these  cows  siDim 
across  regularly  every  morning  and  back  in  the  evening,  a  distance 
of  two  or  three  hundred  yards.  I  was  much  surprised,  the  morning 
after  our  arrival,  when  the  cattle  were  let  out  of  the  yard,  to  see  a 
cow  walk  down  and  deliberately  take  to  the  water,  of  her  own  accord, 
the  whole  drove  following  her,  swimming  with  only  their  noses,  horns 
and  tjdls  showing  above  water.  An  evolution  so  out  of  the  usual 
habits  of  the  animal,  that  I  could  account  for  it  only  by  supposing  it 
to  be  an  ancient  custom,  established  with  difficulty  at  first,  on  the 
strong  compulsion  of  necessity,  and  subsequently  yielded  to  from 
force  of  example  by  each  cow  that  successively  entered  the  herd. 

The  land  about  the  post  is  low  and  flat,  mostly  a  larch  swamp ; 
a  wide  gap  being  broken  in  the  rocky  rim  of  the  lake  by  the 
valley  of  the  Kaministiquia.  To  the  northward  the  hills  retreat  to 
the  distance  of  eight  or  ten  miles.  Southerly  the  line  is  resumed  by 
McKay's  Mountain,  a  ridge  of  greenstone  gradually  ascending  to- 
wards the  north-west,  to  the  height  of  one  thousand  feet,  and  there 
broken  into  an  abrupt  precipice. 


NARRATIVB.  88 

The  post  is  still  an  important  one,  as  being  the  portal  to  the  Red 
Kver  country,  Lake  Winnipeg,  and  the  north-west,  and  furnishes 
yarious  supplies  to  other  posts,  among  other  things,  of  canoes,  of 
which  some  seventy  or  eighty  were  lying  here  in  store.  It  stands 
on  the  left  bank  of  flie  northern  mouth  of  the  river  Kaministiquia, 
about  half  a  mile  from  the  lake.  Outside,  close  to  the  water,  are  the  , 
log-cabins  of  the  Canadians  attached  to  the  post,  and  on  the  plain 
across  the  river  the  birch-bark  lodges  of  the  Indian  hunters. 

Mr.  Mackenzie,  the  gentleman  in  charge,  received  us  very  kindly, 
and  lu»ided  to  us  a  number  of  letters  and  newspapers  that  had  been 
forwarded  hither  from  the  Sault,  by  the  propeller,  which  had  come 
up  the  south  shore  and  touched  at  Prince's  Location,  about  twenty 
miles  west  of  this. 

Jidy  2\Bt. —  Spent  the  day  here.  "Wild  pigeons,  cross-bills,  and 
ravens  about  the  fort,  and  partridges  in  the  swamp.  Bathed  in  the 
river  ;  the  bottom  muddy,  and  the  water  warm.  Mr.  M.  says  that 
before  a  gale  from  the  northward  the  river  falls  sometimes  eighteen 
inches  in  twenty-four  hours.  This  they  supposed  to  be  owing  to  a 
heaping  up  of  the  water  on  the  southern  shore  (where  these  gales 
usually  commence,)  by  the  wind,  causing  a  corresponding  depression 
on  this  side.  The  fact,  more  accurately  described  perhaps  as  a 
difiFerence  of  atmospheric  pressure  on  the  two  sides  of  the  lake,  was 
afterwards  confirmed  by  several  persons.  We  decided  to  ascend  the 
river  as  far  as  the  Kakabcka  (Kah-kdhbeka)  Falls,  twenty-five  miles, 
to-morrow.  Mr.  Mackenzie  kindly  offered  to  go  with  us,  and  fur- 
nished us  with  whatever  was  necessary  for  the  excursion. 

This  evening  our  men,  with  some  of  the  employes  of  the  post,  had 
a  dance  in  a  cabin  near  the  Fort.  The  music  consisted  of  a  squeak- 
ing fiddle,  and  none  of  the  fair  sex  honored  the  assemblage  with 
their  presence,  yet  they  stamped  away  half  the  night  with  the 
greatest  jollity. 

July  22d. — We  started  this  mormng  accordingly,  in  three  canoes, 
Mr.  M.  following  after  in  a  little  cockleshell  about  a  dozen  feet  long. 
The  men  in  the  two  large  canoes  were  placed  two  on  a  seat  and  ftimish- 
ed  with  paddles  instead  of  oars,  and  there  was  a  good  deal  of  rivalry 
between  them  for  the  first  few  miles,  the  paddles  dipping  with  won- 
derful rapidity,  so  that  they  looked  like   a  row  of  tailors  sewmg 
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against  time.  I  did  not  time  their  stroke,  but  the  rate  must  have 
been  upwards  of  sixty  dips  per  minute,  for  their  common  oar-stroke 
was  forty-five  per  minute,  and  this  seemed  twice  as  quick. 

A  mile  or  two  up,  the  river  is  narrow  and  the  forest  closes  again 
upon  its  banks,  which  are  somewhat  higher ;  the  trees  larger  than 
any  we  had  seen  on  the  lake ;  at  first  mostly  aspens,  afterwards 
spruce  and  elm.  Five  or  six  miles  up,  the  banks  are  often  thirty  or 
forty  feet  high,  and  in  some  places  broken  away,  showing  horizontal 
layers  of  yellow,  sandy  loam,  occasionally  mterrupted  by  sand  and 
by  narrow  beds  of  clay.  The  margin  of  the  river  filled  with  sagittaria 
and  other  water-plants.  Mr.  M.  says  ducks  and  geese  are  very 
abundant  here  in  spring  and  fall.  At  present  there  were  only  a  few 
creek-sheldrakes. 

The  course  of  the  river  is  very  winding,  and  our  men  cut  ofiF  half 
a  mile  or  more  in  one  place,  by  making  a  portage  through  the  woods 
from  one  bend  to  another.  They  carried  a  surprising  weight  of  lug- 
gage, suspended  on  the  back  by  a  portage  ^trap^  a  broad  thong  of 
leather  passed  across  the  forehead. 

For  die  distance  of  eleven  miles  the  current  is  very  sluggish. 
Then  we  came  to  rapids,  where  it  was  thought  advisable  to  get  out 
and  make  our  way  by  land,  leaving  the  men  to  pole  the  canoes  up. 
We  disembarked  on  a  piece  of  marshy  bottom-land,  covered  willi  a 
fine  growth  of  elms.  After  proceeding  some  distance  through  rank 
grass  and  undergrowth,  we  came  to  the  bluff,  which  was  a  very  stiff 
fifteen  minutes'  climb.  This  brought  us  on  to  a  table-land  covered 
principally  with  scrub-pine  (P.  Banlmana^)  much  like  our  com- 
mon pitch-pine,  but  more  pyramidal  in  shape,  with  shorter  leaves  and 
curious  contorted  cones.  This  table-land  was  dry,  sandy,  and  thinly 
covered  with  wood,  with  wide  openings  covered  only  by  scanty,  with- 
ered grass.  The  fire  had  1)een  through  in  several  places,  and 
here  woodpeckers  and  black  flies  abounded.  This  seems,  from  what 
we  heard,  to  be  the  general  character  of  the  interior,  except  on  the 
water-courses. 

A  fiist  walk  of  two  hours  and  a  half  brought  us  to  the  river, 
where  we  waited  about  an  hour  before  the  boats  made  their  appear- 
ance. All  of  them  had  touched  repeatedly,  and  received  some 
scratches  ;  one  had  been  obliged  to  put  in  to  gum  up  a  leak.     We 
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reembarked,  bat  the  current  was  still  rapid ;  in  some  places  we 
estimated  it  at  six  miles  per  hour.  At  the  Deeharge  des  Paressenx 
we  again  landed,  and  walked  up  some  hundred  yards  while  the  men 
pushed  the  boats  up  with  poles,  which  they  grasped  by  the  middle, 
using  the  ends  alternately  on  each  side. 

We  encamped  at  sunset,  cUmbing  up  a  steep  clay  bluff  to  an  open 
spot  above,  for  we  could  find  no  landing  on  a  level  with  the  water. 
Very  cold  in  the  evening,  silencing  the  swarms  of  musquitoes  that 
greeted  us  on  our  firs^  arrival.     • 

Jyhf  23 J. —  Very  cold  this  morning  also,  and  the  dew  heavy. 
Even  inside  of  the  tent  some  of  the  blades  of  grass  were  hung  with 
dew-drops,  and  outside  every  thing  was  as  wet  as  if  from  a  smart 
shower.  Without  breakfasting  we  walked  through  the  dripping 
woods  to  the  Falls.  On  the  way  I  noticed  an  old  martin-trap,  made 
like  the  eulheag  of  our  woods,  viz.  the  butt  of  a  sapling  arranged  to 
fall  like  a  portcullis  across  the  mouth  of  a  hole  in  which  the  bait  is 
placed.  We  came  out  first  in  an  open  space,  bounded  by  a  broken 
cliff  of  slate-rock,  whence  we  could  hear,  but  not  see  the  cataract. 
The  river  here  flows  between  high  perpendicular  walls  of  rock,  and 
here  commences  the  Portage  de  la  Montague.  Following  up  the 
portage  path  about  a  quarter  of  a  mile,  we  struck  off  through  the  thick 
arbor-vitae  woods,  guided  by  the  roar  of  the  fall,  until  we  came  out 
on  an  open  grassy  bank  in  front  of  it,  and  so  near  that  we  were  drench- 
ed by  the  spray. 

From  where  we  stood  we  could  look  up  a  long  reach  of  the 
river,  down  which  the  stream  comes  foaming  over  a  shallow  bed, 
thrown  up  in  jets  of  spray,  like  the  rapids  at  Niagara.  At  the  brink 
the  stream  is  compressed,  and  tumbles  over  in  two  horseshoe-shaped 
falls,  divided  in  the  middle  by  a  perpendicular  chimney-like  mass  of 
rock  some  feet  square,  the  upper  part  of  which  has  been  partly  turn- 
ed round  on  its  base.  The  enture  height  of  the  fall  is  about  one 
hundred  and  thirty  feet,  but  somewhat  filled  up  by  fragments  from 
above.    Its  breadth  is  about  a  hundred  and  fifty  yards. 

The  rock  is  clay-slate,  the  strata  dipping  two  or  three  degrees  south- 
ward, that  is,  from  the  fall.  Just  above  the  pitch,  the  slate  is  broken 
into  very  regular  steps,  and  the  same  structure  is  visible  in  the  face 
of  the  cascade  itself,  particularly  on  the  right,  from  the  broken  water 
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where  they  project.  On  the  other  side,  where  the  descending  sheet 
is  less  broken,  the  rich  umber  color  of  the  stream  tinges  the  foam 
half-way  down. 

The  name  Kakabeka  was  explained  by  some  of  the  men  to  mean 
"  straight  down :"  i.  e.,  falls' j^ar  excellence^  it  being  the  most  consid- 
erable waterfall  in  this  region. 

In  the  afternoon  our  friends  of  the  "  Dancing  Feather,"  who  had 
determined  to  return  to  the  Sault  by  way  of  the  south  shore,  made 
haste  to  depart,  as  we  had  appointed  the  15th  of  August  to  meet  at 
the  Sault,  and  they  had  much  the  longer  way  to  go.  Mr.  Macken- 
^e  left  us  at  the  same  time. 

The  Professor  this  afternoon  invited  some  of  us  to  make  the  at- 
tempt with  him  to  push  up  the  stream  as  far  as  a  small  island  at  the 
foot  of  the  Falls,  in  order  to  see  them  from  below.  For  a  short  dis- 
tance we  got  along  very  well,  taking  advantage  of  a  counter-current 
near  the  opposite  bank.  Soon,  however,  this  assistance  failed  us, 
and  we  were  exposed  to  the  full  strength  of  the  stream.  For  a 
moment  or  so  with  all  the  men  could  do  we  could  only  hold  our 
own,  and  then  began  to  go  astern,  but  Jean  Ba'tiste  caught  the 
branch  of  a  tree  and  checked  the  boat,  and  then  jumping  into  the  water 
actually  dragged  her  along,  the  rest  straining  their  utmost  with  the 
setting  poles.  The  stream  here  was  shallow,  and  hurried  along  with 
great  force,  eddying  and  spouting  into  the  air  over  the  stones  with 
which  the  bottom  is  covered.  For  a  moment  or  two  it  was  a  fair 
struggle  between  muscle  and  the  force  of  gravitation ;  then  we  got 
under  the  lee  of  the  island,  and  without  farther  difficulty  landed  on 
the  lower  end.  The  island  consists  merely  of  a  heap  of  large  angu- 
lar stones,  with  a  tuft  of  bushes  in  the  middle. 

At  the  upper  end  we  sat  down  on  the  rocks,  with  the  falling  hill  of 
water  directly  in  front  of  us,  its  outline  against  the  sky.  Our  posi- 
tion was  a  favorable  one  for  feeling  the  full  force  of  the  mass  of 
water,  but  did  not  command  the  whole  of  the  fall,  each  side  being 
partially  hidden  by  the  projecting  cliff.  Indeed  there  is  no  position 
from  which  the  whole  can  be  taken  in  at  once. 

The  distinguishing  feature  of  these  fells  is  variety.  In  the  first 
place  each  of  the  two  side-falls  has  worn  out  for  itself  a  deep  semi- 
circular chasm,  which,  with  the  foot  of  the  cliff'  projecting  from  below. 
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^ves  the  appearance  of  two  horseshoes  joinmg  in  the  middle,  as  if 
two  separate  streams  had  happened  to  come  together  here.  This 
pecoUar  conformation  throws  the  masses  of  water  together  in  the 
middle,  whence  they  are  thrown  up  again  by  the  resulting  force,  as  if 
shot  out  of  a  cannon.  The  turmoil  is  farther  increased  by  projecting 
rocks,  (perhaps  piles  of  fragments  from  above,)  which,  on  the  right 
particularly,  shoot  the  water  inwards  towards  the  centre,  at  right 
angles  with  the  course  of  the  river.^  Then  the  sharp  projecting  shelves 
which  project,  especially  on  the  right  side,  throu^  the  felling  sheet, 
cause  a  succession  of  little  {jeJIs  in  the  &ce  of  the  great  one. 

All  these  peculiarities  are  due  no  doubt  to  the  nature  of  the  rock, 
which,  dipping  slightly  from  the  fall,  and  not  being  underlain  by  softer 
strata,  as  at  Niagara,  its  recession  is  not  regular,  but  depei\ds  on  the 
accidental  dislodgment  of  blocks  on  the  edge,  by  firost,  collision  of 
ice,  &c.,  and  the  blocks  again,  when  fallen  are  not  so  readily  decom- 
posed or  removed.  Hence,  also,  the  shallowness  of  the  channel  below. 
Some  of  our  friends  who  meanwhile  had  been  exploring  above  the 
Falls,  reported  a  small  fall,  ten  or  fifteen  feet  in  height,  about  half 
a  mile  above,  where  the  slate  was  replaced  by  sienite. 

We  had  some  thought  of  proceeding  up  the  river  to  Dog  Lake, 
two  days'  journey  to  the  north.  But  our  men  grumbled  very  much 
at  the  thought  of  the  portages,  (one  of  which  from  its  destructive- 
ness  to  shoes  is  called  Knife,  or  Devil  Portage  ;)  then  our  canoes 
were  too  large  for  the  undertaking,  and  might  possibly  be  knocked 
to  pieces  ;   so  we  concluded  to  give  that  up. 

July  2iih, — Last  night  was  warm  and  rjdny,  and  we  started  down 
the  river  this  morning  in  a  drizzle.  We  stopped  at  the  clay-bank, 
above  which  we  had  encamped  before,  to  get  some  clay-stones, 
which  occur  here  in  abundance  at  the  water's  edge.  These  are 
nodules  of  clay,  some  soft,  others  of  the  hardness  of  chalk  or  harder, 
often  in  shapes  requiring  little  aid  of  the  knife  to  transform  them  into 
fantastic  images.  Gapt.  Bayfield  says  the  bottom  of  Lake  Superior  is 
of  clay,  which  readily  indurates  on  exposure  to  the  wr.* 

Kaministiquia,  according  to  our  native  authorities,  signifies  "  the 
river  that  goes  far  about,"  which  this  river  certainly  does,  though  in 
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the  coarse  of  its  windings  it  presents  such  a  variety  of  beautiful 
scenes  of  overshadowing  forest,  that  we  did  not  grudge  the  delay. 
Two  or  three  miles  down,  long  after  we  had  lost  the  roar  of  the  Falls, 
it  suddenly  came  to  us  again,  quite  distinctly  and  unmistakably, 
probably  owing  to  some  shift  of  wind. 

This  valley  is  the  only  spot  we  saw  on  the  lake  that  seemed  at 
all  to  invite  cultivation ;  indeed,  if  we  except  the  posts,  almost  the 
only  place  where  cultivation  seemed  possible.  The  better  quality 
of  the  soil  was  abundantly  manifest  in  the  size  of  the  forest  trees. 
The  crumbling  banks  of  loam  and  sand  furnished  abodes  to  large 
numbers  of  sand-martins  and  kingfishers.  We  were  seven  hours 
in  reaching  the  Fort,  and  found  our  compamons  had  left  two  hours 
before. 


CHAPTER  III. 

FORT  WILLIAM  BACK  TO  THE  SAULT. 

Jidy  25tt. — We  propoeed  to  visit  the  copper-mine  at  Prince's 
Location,  on  the  shore  of  the  lake  about  twenty  miles  to  the  westr 
ward,  and  thence  to  cross  to  Isle  Rojale.  In  order  to  travel  more 
rapidly  we  sent  the  bateau  back  to  Point  Porphyry  to  await  our 
return,  and  proceeded  with  the  two  canoes  only. 

Starting  at  about  ten  o'clock,  we  found  the  wind  strong  ahead 
and  encamped  early  in  a  bay  about  fourteen  miles  from  the  Fort. 
On  tiie  way  we  passed  Pie  Island,  a  large  mountainous  island, 
so  called  from  an  isolated  peak  on  the  west,  which  bears  a  strong 
resemblance,  not  at  all  to  a  pie,  but  to  a  French  pate,  or  pasty,  with 
high  sides ;  and  this  is  its  true  name.  A  porcupine  was  killed  on 
the  beach  as  we  landed,  and  proved  very  good  meat. 

In  the  evening  the  Professor  made  the  following  remarks  on  the 
distribution  of  animals  and  plants : 

''  There  is  no  animal,,  and  no  plant,  which  in  its  natural  state  is  found  in 
every  part  of  the  world,  but  each  has  assigned  to  it  a  situation  correspond- 
ing with  its  organization  and  character.  The  cod,  the  trout,  and  the  stur- 
geon are  found  only  in  the  north,  and  have  no  antarctic  representatives.  The 
cactus  is  found  only  in  America,  and  almost  exclusively  in  the  tropical 
parts.  Humboldt,  to  whom  the  earliest  investigations  on  this  subject  are 
due,  extends  the  principle  not  only  to  the  distribution  of  plants  according  to 
latitude,  but  also  according  to  vertical  elevation  above  the  surface  of  the 
earth  in  the  same  latitudes.  Thus  an  elevation  of  fourteen  thousand  feet 
under  the  tropics  corresponds  to  53°  north  latitude  in  America,  and  68°  in 
Europe.  The  vegetation  on  the  summit  of  Mt.  Etna  would  correspond  with 
that  of  Mt.  Washington,  and  this  again  with  the  suipmits  of  the  Andes,  and 
the  level  of  the  fiea  in  the  Arctic  regions.  In  the  ascent  of  a  high  moun- 
'tain,  we  have,  as  it  were,  a  vertical  section  of  the  strata  of  vegetation  which 
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'  crop  out '  or  saccessiTel j  appear  as  we  advance  towards  the  north  ovef  a 
wide  extent  of  country. 

"  But  in  dwelling  on  the  resemblances  between  the  plants  of  high  latitudes 
and  those  of  high  mountains,  we  must  not  lose  sight  of  their  not  less  con- 
stant differences.  In  the  northern  regions  in  general,  we  find  the  number 
of  species  comparatively  small.  Thus  in  the  region  through  which  we 
have  passed,  and  which  has  already  a  northern  character,  we  find  vegetation 
characterized  by  great  vigor ;  the  whole  country  covered  with  trees  and 
shrubs,  and  lichens  and  mosses  in  great  profusion,  but  the  species  few,  and 
the  proportion  of  handsome  flowering  shrubs  small.  In  the  Alps,  on  the 
other  hand,  vegetation  is  characterized  by  great  beauty  and  variety,  and  the 
number  of  brilliantly  flowering  plants,  of  Grentianacese,  Primulaceae  and 
Compositae,  is  very  great.  The  plants,  however,  are  dwarfish,  and  vege- 
tation comparatively  scanty ;  the  lichens  and  mosses  much  less  abundant 
There  is,  then,  not  an  identity,  but  an  analogy  only,  and  an  imperfect  though 
very  interesting  one,  between  Alpine  and  Arctic  vegetation." 

July  26iA. — We  pursued  our  way  this  morning  under  the  shadow 
of  magnificent  walls  of  basaltic  rock,  with  Pie  Island  rising  in  the 
distance  outside  of  us  like  a  Gibraltar.  We  reached  the  Location 
early  in  the  forenoon,  and  were  most  kindly  received  by  Mr.  Robin- 
son, the  agent  of  the  Montreal  Mining  Co.,  who  have  begun  opera- 
tions here. 

A  high  rocky  promontory,  running  S.W.,  (parallel  to  Thunder 
Cape  and  the  other  high  ridges  hereabouts,)  is  here  cut  across  by  a 
sort  of  fault  or  interval,  leaving  a  strip  of  land  rising  gently  from 
the  lake  on  either  side,  to  a  ridge  in  the  middle,  backed  on  the 
north-east  by  cliflfe  seven  hundred  feet  in  height.  The  slope  fipom 
the  little  curved  beach  where  we  landed  was  shaded  by  scattered 
trees  left  from  the  forest.  Under  these  the  workmen  were  busy 
in  putting  up  cabins  for  a  number  of  miners  who  had  just  come 
up  with  Mr.  Robinson,  and  who,  for  the  present,  were  living  m 
tents  on  the  beach.  Back  of  these,  was  a  row  of  cabins,  and  the 
little  one-story  house  of  the  agent.  Mr.  R.  showed  us  a  large  num- 
ber of  minerals  collected  hereabouts,  and  kindly  offered  us  whatever 
of  them  we  chose  to  take.  Among  them  were  very  brilliant  specir 
mens  of  calc-spar  associated  witb  cobalt,  manganese^  and  blue  and 
green  sulphurets  of  copper. 
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Afterwards  he  carried  us  b j  a  path  runnmg  back  of  the  house 
past  the  opening  of  the  shaft,  through  a  clearing  planted  with  pota- 
toes, and  a  young  orchard  of  cherry,  apple  and  pedr  trees,  down  to 
the  coye  on  the  other  side  of  the  point,  whence  we  sailed  across  the 
strait  to  Spar  Island. 

This  island  receives  its  name  from  a  vein  of  calc-spar,  some  twenty 
feet  wide,  quite  pure  and  white,  except  where  brilliantly  colored  by 
metallic  salts,  running  across  the  island  and  down  into  the  lake  on 
the  other  ade,  visible  with  a  phosphorescent  light  for  a  considerable 
distance  under  water.  This  is  the  locality  of  most  of  the  specimens 
we  had  seen  at  the  office ;  splendid  masses  of  white  translucent  spar, 
tinged  with  brilliant  blue  and  green  by  the  associated  minerals.  We 
noticed  dnftscratches  on  the  outer  side  of  the  island,  having  a  direc- 
tion nearly  £.  and  W. 

The  day  was  showery,  with  driving  thundery  clouds  and  mist, 
through  which  we  got  a  fine  view  of  Pie  Island,  dim  and  majestic  in 
the  distance.  We  were  driven  for  shelter  into  an  unfinished  build- 
ing of  squared  logs,  which  the  company  are  erecting  with  a  view  to 
continuing  the  mining  operations  which  have  of  late  been  suspended 
on  the  island.  Such  a  building  (about  forty  feet  square  and  of  two 
stories,)  they  say  can  be  put  up  in  four  or  five  days.  On  our  way 
back  the  weather  improved,  and  we  had  a  good  view  westward  of  hills 
over  hills  towards  Pigeon  River,  the  boundary  between  the  United 
States  and  Canada,  distant  about  twenty  miles. 

When  we  got  back  towards  evening,  we  found  the  miners  amusing 
themselves  after  their  day's  work,  by  pitching,  or  "  putting  "  stones, 
and  I  was  surprised  to  find  the  puny  Canadians  had  rather  the  advan- 
tage of  the  burly  Cornish  men.  Mr.  Robinson  invited  us  to  supper, 
and  I  believe  none  of  us  experienced  any  of  the  difficulty  of  the 
traveller,  who,  after  a  trip  over  the  prairies,  found  himself,  on  his 
return  to  civilized  life,  constantly  tempted  to  draw  his  feet  up  into  his 
chair.  In  our  case  the  benches  were  felt  to  be  a  decided  improve- 
ment. 

After  supper  Mr.  R.  carried  us  into  a  shaft  they  are  sinking  at  the 
foot  of  the  cliff.  Here  we  got  fine  specimens  of  Iceland  spar.  No 
ore  had  as  yet  been  sent  to  market  from  this  mine,  but  the  prospects 
seemed  favorable,  and  the  whole  establishment  had  a  thriving  look. 
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JvXy  27th. — ^We  had  intended  to  cross  to  Isle  Royale,  which  lay 
like  a  blue  cloud  along  the  horizon,  twelve  or  fourteen  miles  oflf,  and 
vanishing  into  the  distance  eastward.  Having  got  outside  of  the 
chtdn  of  islands,  however,  we  found  the  wind  so  strong  as  to  render 
the  traverse  dangerous,  and  wo  accordingly  landed  on  one  of  the 
Victoria  Islands,  west  of  Spar  Island,  to  wait  for  some  change  of 
weather. 

The  beach  where  we  landed  was  a  mere  niche  cut  into  the  side  of 
the  cliflF,  which  rose  steeply  on  all  sides,  thickly  wooded.  The 
ground  everywhere  covered  with  moss.  Among  the  trees  on  the 
bank  was  the  skeleton  of  a  lodge,  and  a  birch  canoe  apparently  in 
good  condition.  Some  playthings  of  the  Indian  children  were  lying 
about,  among  others  a  little  boat  scooped  out  of  a  chip  of  wood,  with 
mast  and  bowsprit,  precisely  such  as  the  boys  make  with  us,  and  not 
at  all  resembling  the  Indian  canoes.  The  frequency  of  these  traces 
of  Indian  encampments,  with  the  small  number  of  Indians  living  on 
this  part  of  the  lake,  shows  their  restless,  wandering  disposition. 

While  we  were  detained  here,  the  Professor  made  some  remarks 
about  the  theory  of  the  formation  of  mineral  veins  by  infiltration. 
This  theory  he  considered  untenable,  since  there  is  an  evident  con- 
nection between  this  phenomenon  and  some  action  of  the  walls  of  the 
fissures  in  which  veins  are  found : 

'*  Thus  at  the  vein  we  examined  this  morning  at  Prince's  Location,  we 
found  each  wall  of  the  fissures  covered  with  quartz  crystals  whose  axes 
were  perpendicular  to  the  walls  :  those  inside  were  crystals  of  calc-spar  dis- 
posed* in  the  same  way.  An  electro-magnetic  action,  (which  has  been  pro- 
posed by  some  geologists,)  would  fiilly  account  for  this  arrangement.  If 
we  suppose  an  electro-magnetic  current  passing  through  the  fissure,  this  may 
have  brought  together  similar  particles  scattered  through  the  rock,  and  dis- 
posed them  in  the  manner  we  see.  In  order  to  settle  this  point,  however, 
it  would  be  necessary  to  ascertain  whether  there  is  any  constant  relation  in 
the  arrangement  of  substances  found  in  veins  of  different  localities :  — 
whether  the  minerals  always  follow  each  other  in  the  same  succession.  If 
this  be  the  case,  it  will  give  great  probability  to  the  supposition  of  an  electro- 
magnetic current,  over  that  of  any  merely  mechanical  agency  like  infiltration. 
Such  an  examination  might  probably  also  distinguish  the  cases  where  veins 
are  formed  by  sublimation  or  deposition  from  vapors  or  gases  from  below. 
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Where  the  Tein  u  composed  oi  mmerals  not  found  in  the  sorroanding  rock, 
the  probability  would  be  in  £iTor  ci  sablimation :  where  the  minerals  occur, 
tfaon^  in  small  quantities,  in  the  rock,  there  the  eflfect  may  have  been  pro- 
duced by  electro-magnetism.  There  has  been  as  yet  no  sufficient  investiga- 
tum  of  this  p<nnt 

"  It  may  be  remarked  here  that  eyen  where  the  yein  is  composed  of 
hydrates,  in  whose  compontion  tcaier  occurs,  it  is  not  necessary  to  suppose 
them  deposited  by  infiltration,  since  it  has  been  proved  that  hydrates  may 
be  formed  by  sublimation." 

We  remained  here  until  half  past  three  o'clock  P.M.,  when,  the 
weather  continuing  unfavorable,  and  even  threatening  a  storm,  we 
decided  to  ^ve  up  our  visit  to  Isle  Boyale,  and  to  turn  our  fisu^es 
homewards. 

The  distance  of  this,  our  westernmost  point,  from  the  Sault,  was 
about  four  hundred  and  forty  miles  by  the  way  we  came ;  as  we 
returned,  ratlier  more. 

The  wind  was  firesh  from  the  southward,  and  when  we  got  outside 
of  the  idands  there  was  so  much  sea  that  Hie  other  canoe,  although 
within  a  short  distance  of  us,  often  disappeared,  ssSl  and  all.  It  was 
rather  a  long  swell  for  the  lake,  however,  and  we  did  not  experience 
any  diflBculty  from  it,  as  we  were  nearly  before  the  wind.  We  en- 
camped on  an  island  to  the  southward  of  the  Pate,  in  a  deep  bay 
with  steep  sides,  overshadowed  by  trees  of  unusual  size. 

July  2Sth. —  Started  before  sunrise.  Weather  cahn  and  pleasant. 
We  passed  under  the  south-east  side  of  Pie  Island,  a  vertical  cliff 
several  hundred  feet  in  height,  presenting  much  the  same  appearance 
as  Thunder  Gape,  viz :  basaltic  columns,  across  which  may  be  traced 
the  marks  of  an  horizontal  stratification.  These  columns  in  some 
places  have  fallen  out,  leaving  hollows,  like  flues,  in  the  side  of  the 
cliff.  In  other  places  single  columns  stand  out  alone,  like  chimneys ; 
in  others,  again,  huge  flat  tables  of  rock  have  scaled  off  from  the 
face  of  the  wall,  and  stand  parallel  and  a  little  separated  from  it. 
The  metamorphosed  strata  in  one  place  were  unconformable,  exhibit- 
ing a  sudden  fault. 

In  the  course  of  the  forenoon  several  trout  were  caught,  and  the 
diversity  of  color  led  to  some  discussion.  The  men  said  there  were 
three  varieties,  all  of  the  same  species:   1.  the  trout  of  the  open 
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lake,  (indie  du  large^  of  a  gray  sflvery  color,  with  inconspicuous 
spots  and  a  white  belly ;  2.  Those  of  the  rocky  ground,  (tndte 
des  latture%^  more  yellowish,  with  large  distinct  spots  ;  3.  Those 
of  the  sandy  bottom,  which  are  simply  mottled.  AH  the  trout  family 
spawn  late ;  the  lake  trout  in  October,  on  the  sandy  beaches,  when 
they  are  taken  in  abundance  in  nets,  and  with  ground-lines  having 
forty  or  fifty  hooks. 

The  white-fish  are  everywhere  scarce  in  August,  (we  could  not 
learn  why,)  so  that  the  Professor  found  some  diflSculty  in  getting 
specimens  on  our  return.  In  October  they  spawn,  on  pebbly  groimd, 
and  are  then  taken  in  great  numbers.  They  are  always  seined ;  we 
did  not  hear  of  their  ever  taking  the  hook,  though  I  have  seen  one 
take  a  fly  from  the  surface.  The  lake  herring  spawns  on  similar 
ground,  but  in  November ;  the  siskawet  in  the  latter  part  of  Au- 
gust. Suckers,  cat-fish  and  sturgeon  in  the  spring ;  the  sturgeon  in 
swift  streams  ;  the  sucker  at  the  mouths  of  the  rivers ;  the  cat-fish 
on  muddy  flats  ;  the  dory  (^Lacioperca^  in  bays. 

We  stopped  at  a  little  rock  around  which  a  great  number  of  gulls 
(JLaruB  argentatus,')  were  circling,  and  found  there  a  few  young 
ones  and  an  addled  egg.  The  young  birds  were  about  half  grown, 
covered  with  grayish  down,  with  irregular  darker  spots.  None  of 
them  could  fly,  but  they  swam  very  well ;  indeed,  as  it  seemed  to  me, 
better  than  the  old  birds.  They  were  crouched  in  crevices  of  the 
rock,  and  we  saw  no  appearance  of  nests.  The  egg  was  coffee-col- 
ored, with  brown  spots. 

A  fresh  and  fair  breeze  to-day,  almost  for  the  first  time.  We 
passed  this  morning  several  canoes  of  Indians,  running  before  the 
wind  with  sails  of  birch  bark.  About  noon,  in  threading  a  narrow 
passage  among  the  islands  we  saw  a  smoke  on  shore,  and  directly 
afterwards  the  bateau,  moored  at  the  wharf  of  a  deserted  mimng 
establishment,  the  buildings  of  which  were  still  standing. 

We  kept  on  with  the  same  fair  wind  until  sunset,  when  we  en- 
camped on  one  of  an  extensive  group  of  islands.  As  we  glided 
rapidly  into  the  litfle  cove  where  we  were  to  encamp,  the  water 
shoaled  so  suddenly,  that  looking  down  over  the  side  of  the  canoe  we 
seemed  to  be  rushing  against  the  side  of  a  mountain.  These  coves 
ehoal  rapidly  and  have  the  bottom  covered  with  huge  rounded  bani 
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ders,  like  a  gigantic  payement,  whilst  there  are  rarely  large  detached 
rocks  on  the  beaches,  doubtless  owing  to  the  violence  of  the  waves, 
clearing  out  the  smaller  stones  from  the  bottom,  and  heaping  them 
up  on  the  beach,  and  at  the  same  time  rounding  the  rocks  below. 

We  made  about  fifty  miles  to-day. 

JvXy  29tA.  —  We  started  at  sunrise,  the  weather  clear  and 
autumnal ;  the  wind  northerly.  Breakfasted  on  a  barren  island  ter- 
raced with  ancient  beaches,  strewn  with  drift-wood,  aQ  of  it  showing 
strong  action  of  the  waves.  Some  logs  of  a  foot  or  more  in  diame- 
ter had  been  thrown  to  the  distance  of  fully  a  hundred  and  fifty 
yards  from  the  water's  edge,  and  thirty  or  forty  feet  above  its  level. 
Soon  afterwards  we  entered  a  straight,  narrow,  river-like  channel, 
some  twelve  or  fifteen  miles  long,  leading  inside  of  Fluor  Island  and 
St.  Ignace,  whose  dark  wooded  sides  made  a  purple  background  to 
the  vista.  The  banks  were  covered  with  birch,  presenting  an  unbro- 
ken fringe  of  green ;  not  a  glimpse  of  the  rock,  and  hardly,  at  inter- 
vals, the  white  Hne  of  sand  at  the  edge  of  the  water. 

After  passing  through  this  channel  wc  came  out  into  Neepigon 
Bay,  and  had  to  keep  round  to  the  left  to  a  deserted  mining  station 
at  Cape  Gourgan,  before  we  could  get  a  good  camping  ground. 
There  we  found  a  clearing  and  a  convenient  landing  place.  One  of 
our  companions  two  years  before,  in  the  month  of  October,  had  seen 
a  large  party  of  miners  set  ashore  here  from  the  propeller,  to  open 
the  works.  The  marks  of  their  labors,  with  the  approaching  winter 
before  them,  were  everywhere  visible.  Wood  had  been  cut  and 
piled  up ;  several  log-cabins  built  and  the  cracks  stufied  with  moss 
and  mud  ;  and  the  paths  through  the  woods  showed  where  they  went 
for  fuel  or  to  hunt.  The  ground  was  strewed  with  ftu*  and  bones  of 
hares,  and  several  lynx  skulls  were  picked  up  by  the  men.  Hunting 
must  have  formed  the  principal  occupation  of  their  days,  ance  their 
mining  operations  had  not  been  carried  further  then  a  few  shallow 
pits,  which  doubtless  soon  convinced  them  of  the  fruitlessness  of  their 
errand. 

It  rained  hard  in  the  night,  and  we  were  somewhat  inconmioded 
by  the  leaking  of  our  tent. 

July  30^.  —  The  rain  continuing  this  morning,  we  did  not  think  it 
wivtk  whUe  to  start.    The  Professor  took  advantage  of  the  opporta- 
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nity  to  make  the  following  remarks  on  the  causes  that  influence  the 
outlines  of  continents : 

'*  The  outlines  of  continents  are  not  to  he  considered  as  fixed,  immoyahle 
limits,  but  are  variable,  and  dependent  upon  the  degree  of  elevation  above 
the  level  of  the  sea.  For  instance,  were  we  to  depress  certain  parts  of  South 
America  or  of  the  United  States,  even  for  a  few  feet,  their  outlines  would  be 
entirely  changed,  and  immense  tracts  submerged ;  and  vice  versa,  a  slight 
elevation  would  produce  corresponding  changes. 

"  The  west  of  Ada,  compri^g  Palestine  and  the  country  about  Ararat 
and  the  Caspian  Sea,  &;c.,  is  below  the  level  of  the  ocean,  and  a  rent  in  the 
mountain  chains  by  which  it  is  surrounded,  would  transform  it  into  a  vast 

gulf. 

'*  Continents  are  in  fact  only  a  patch-work  formed  by  the  emergence  and 
subsidence  of  land.  These  processes  are  still  going  on  in  various  parts  of 
the  globe.  Where  the  shores  of  the  continent  are  abrupt  and  high,  the 
effect  produced  may  be  slight ;  as  in  Norway  and  Sweden,  where  a  gradual 
elevation  is  now  going  on  without  much  alteration  of  their  outlines.  But  if 
the  continent  of  North  America  were  to  be  depressed  a  thousand  feet, 
nothing  would  remun  of  it  except  a  few  islands ;  and  any  elevation  would 
add  vast  tracts  to  its  shores. 

"  Elie  de  Beaumont,  who  has  occupied  himself  much  with  tracing  the 
changes  wrought  in  continents  by  geological  phenomena,  has  shown  that 
chains  of  mountains  elevated  at  the  same  time  agree  in  direction.  Thus  the 
mountains  of  Scandinavia,  the  Ural  chain  and  the  Alps,  &o.  Before  the 
elevation  of  the  Alps,  Europe  was  not  divided  into  two  great  climatic  re- 
gions. In  this  country  the  north  and  south  direction  of  the  mountains  has 
a  great  influence.  Animals  migrate  more  extensively,  and  the  cold  winds, 
penetrating  further  south,  influence  the  temperature. 

"  It  would  be  very  interesting  to  ascertain  in  detail  the  dependence  of 
the  forms  of  continents  on  geological  phenomena.  I  have  been  struck  with 
the  possibility  of  this  in  running  along  the  shore  of  this  lake.  The  general 
shape  of  Lake  Superior  is  that  of  a  crescent.  But  it  would  be  a  great  mis- 
take to  suppose  it  bounded  by  curved  lines.  Its  shores  are  combinations  of 
succesfflve  sets  of  strdght  parallel  lines,  determined  in  each  instance  by  a 
peculiar  system  of  trap-dykes.  These  dykes  have  five  general  directions,  and 
the  outlines  of  the  shores  are  determined  by  their  combinations  One  of 
these  directions  is  east,  30^  north.  This  we  find  in  the  islands  off  Prince's 
Location,  in  Isle  Koyale,  &o.,  and  then  again  in  Point  Keewenaw  and  White- 
Ksh  Point    This  is  cut  across  by  one  east,  20°  north :  these  two  we  have 
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seen  in  severol  places  together.  Another  is  north,  a  little  east.  Another 
nearly  E.  to  W.  The  last  has  a  direction  north  and  south,  which  we  see  in 
Neepigon  Bay,  where  are  the  only  inlets  on  the  lake  running  north  and 
south.  Of  these  various  sets  of  dykes  each  has  its  peculiar  minendo^cal 
character." 

In  looking  round  after  the  lecture  for  some  more  comfortable  shel- 
ter than  the  tent,  we  espied  a  smoke  rising  from  the  chimney  of  a 
cabin  at  some  distance  in  the  clearing  on  the  hill.  Ooing  thither  we 
found  one  of  the  men  very  comfortably  established  on  a  sort  of  bench 
before  a  fire-place  of  stones  and  mud  which  occupied  one  of  the 
comers.  This  was  the  only  one  of  the  houses  that  had  a  fire-place, 
and  it  was  in  all  respects  in  much  better  condition  than  the  rest, 
whether  originally  so,  or  from  its  remoteness  having  suffered  less 
fflnce  its  erecdon.  Perhaps  part  of  their  company  left  the  place 
when  all  hopes  of  copper  vanished,  and  the  rest  then  collected  together 
in  this  building,  leaving  the  other  cabins  to  fall  to  pieces. 

However  this  may  be,  the  signs  of  habitation  were  still  fresh  here, 
and  likewise  unmistakable  traces  of  the  severity  of  the  climate. 
Not  only  were  the  interstices  between  the  logs  carefully  stuffed  with 
moss  and  mud,  but  even  the  chinks  between  the  two  rooms  into  which 
the  little  hut  (not  over  twenty  feet  by  ten  in  the  whole,)  was  divided, 
were  filled  throughout  with  hares'  fur,  large  quantities  of  which  were 
also  piled  up  in  a  loft  above  and  on  a  rude  bedstead  in  the  further 
room ;  a  little  circumstance  which  told  not  only  of  cold,  but  also  of 
the  listlessness  and  ennui  of  the  poor  devils  shut  up  here,  who  could 
find  time  to  pull  to  pieces  skins  enough  to  make  such  a  quantity  of 
loose  fur.  This  was  shown  also  by  the  caricatures  scrawled  all  over 
tlie  walls  wherever  the  wood  would  show  a  mark,  and  an  attempt 
apparently  to  make  out  an  alphabet,  some  characters  of  -vjrhich  were 
entirely  anomalous,  and  if  inscribed  on  one  of  the  rocks,  might  make 
work  for  some  future  antiquary.  Each  of  the  rooms  had  a  fire-place 
occupying  the  comer,  one  still  in  good  order,  the  other  fallen  to 
peces  from  the  softening  of  the  mud  cement.  It  was  sad  to  think 
of  the  long  days  and  nights  they  must  have  spent  here,  blocked  up 
by  the  snow  and  crowding  round  the  fire-places  from  the  keen  air 
rushing  in  at  the  chinks  of  door  and  window.    Yet  they  were  not 
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destitute  of  provisions,  as  the  remains  of  hares,  and  of  sundry  bean- 
barrels  marked  "  Montreal  Mining  Company,"  testified  ;  —  they  no 
doubt  had  cards,  and  perhaps,  if  they  were  Canadians,  led  pretty 
much  the  sort  of  life  they  liked  best.  The  question  of  copper  or 
no  copper  might  be  indifferent  to  them,  if  they  were  mere  day- 
laborers,  and  for  the  rest,  perhaps  our  commiseration  was  groundless. 

One  of  the  men  having  broken  the  stem  of  his  clay  pipe  to-day,  re- 
paired it  as  follows ;  having  cut  a  chip  from  a  spruce  log,  he  whittled 
it  round,  and  cut  a  notch  about  the  middle,  leaving  the  ends  connected 
by  a  thin  spindle  of  wood.  Then  after  burying  it  for  some  time  in 
the  hot  ashes  under  one  of  the  fires,  he  withdrew  it,  and  twisting  it  in 
his  hands  one  side  came  loose,  and  he  drew  it  off,  lea^g  a  tube  sev- 
eral inches  in  length,  into  which  he  inserted  the  stump  of  his  pipe- 
stem.  I  afterwards  saw  this  repeated,  and  both  times,  I  may  remark, 
the  division  of  the  wood  had  nothing  to  do  with  the  annual  rings,  for 
the  piece  was  taken  near  the  outside  of  the  log. 

Towards  sunset  it  seemed  to  clear  off,  and  some  of  the  party  paid 
a  visit  to  a  deserted  shaft,  a  mile  or  two  distant,  where  they  found 
small  quantities  of  copper  associated  with  chlorite,  which  from  its 
greenish  color  had  probably  been  mistaken  for  ore.  In  returning 
they  got  a  ducking  from  a  sudden  shower. 

July  31«t. — We  got  off  at  five  o'clock,  the  weather  unsettled,  and 
the  wind  high  from  N.N.W.  We  were  in  hopes  to  get  round  the 
point  of  St.  Ignace,  and  then  keep  away  before  the  wind.  The  pros- 
pect to  windward  was  grand  and  striking.  We  were  enclosed  in  an 
inner  sea,  a  lake  withm  the  Lake :  St.  Ignace  behind  us,  and  on 
each  side  ridges  of  granite  a  thousand  feet  high.  A  sea  of  hills, 
rising  from  the  rocky  islands  a  few  miles  off,  one  over  the  other  to 
the  mountain  chain  far  behind  in  the  bottom  of  the  bay.  It  was  in 
fact  an  epitome  of  all  the  most  remarkable  scenery  of  the  liJce. 
The  wind  however  increased  so  much  that  we  judged  it  prudent  to 
return.  Accordingly  we  hoisted  sail,  and  the  canoe,  right  before  the 
wind,  swaymg  gentiy  from  side  to  side,  like  a  sea-bird  changing  wings, 
made  a  comparative  calm  by  its  rapid  flight ;  occasionally  we  struck 
a  wave  as  it  drew  back,  and  then  some  care  was  required  to  keep 
from  running  bows  under. 

We  encamped  this  time  somewhat  beyond  the  place  we  had  left, 
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more  under  fhe  lee  of  ihe  point.  It  continned  windy  and  rainy  all 
day,  the  irind  going  down  at  sunset. 

Aug.  \H.  —  Started  at  four  o'clock.  Hazy,  but  soon  cleared  ofi^ 
ijfitti  westerly  wind.  We  stopped  to  breakfast  at  a  little  sheltered 
oove  on  St.  Ignace.  The  water  here  was  filled  for  many  rods  widi 
the  larvarcases  of  a  Phryganea,  in  sneh  numbers  that  it  was  imposo- 
Ue  to  dip  a  cup  of  water  without  bringing  up  several  of  them.  The 
insects  themselves  were  flying  about  in  swarms.  This  was  the  only 
time  that  we  met  any  considerable  number  of  these  insects,  which 
abound  about  the  muddy  flats  of  the  lower  lakes ;  the  clear  cold  water 
of  Lake  Superior,  and  the  pebbly  bottom,  are  probably  unfavorable 
to  them.  We  continued  coasting  along  St.  Ignace,  here  a  continue 
ons  cliff  of  red  sandstone  occasionally  showing  through  its  covering 
of  forest.  The  wind  was  exceedingly  variable  to^ay,  shifting  sud- 
denly from  one  point  of  the  compass  to  the  opposite.  I  think  we 
ought  sometimes  have  counted  ten  distinct  directions  in  as  many 
minutes. 

Neepigon  is  said  to  rignify  "  dirty  water,"  and  to^ay  it  certainly 
deserved  its  name,  being  exceedingly  turbid,  and  strongly  in  contrast 
with  our  experience  of  tiie  other  parts  of  the  lake.  But  whether 
this  is  a  constant  phenomenon,  or  was  an  efiect  of  the  gale,  I  am 
unable  to  say.  The  bottom,  in  several  places  where  I  could  observe 
it,  was  muddy,  and  the  water  unusually  shallow. 

We  now  approached  the  northern  shore  of  the  bay,  a  majestic 
line  of  rounded  hills,  the  highest  bare  at  the  top,  but  in  general  cov- 
ered with  vegetation.  A  rocky  cove  where  we  stopped  had  been 
taken  possession  of  by  the  Montreal  Mining  Co.,  who  had  made 
their  mark  on  one  of  the  trees,  but  apparently  had  not  been  encour- 
aged to  proceed  farther.  At  our  camping-ground  this  evening  we 
found  strawberries,  stiU  unripe. 

Aug.  2d.  —  Hazy,  wind  east  and  strong,  the  Fates  having  seem- 
ingly determined  that  we  should  have  head  winds  in  whichever  cQreo- 
tion  we  steer. 

At  Turtle  Island  we  looked  for  limestone,  but  were  unable  to  find 
any.  At  this  place  an  immense  trap-dyke,  running  east  and  west 
across  the  point  of  the  island,  had  tilted  the  sandstone  10°  — 12®, 
and  for  some  thirty  feet  on  each  side  of  it  the  rock  was  shivered  into 
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innumerable  vertical  fissures,  of  a  line  or  two  in  width,  and  on  an 
average  not  more  than  an  inch  apart.  These  fissures  were  filled  with 
calc-spar. 

We  had  now  got  back  to  the  line  of  our  westward  course,  and 
came  this  forenoon  to  the  terraces  spoken  of  July  15th.  This  re- 
markable formation  (see  frontispiece,)  consists  of  three  main  ter- 
races with  several  subordinate  ones,  rising  one  above  the  other  by 
steep  slopes.  They  occupy  the  whole  bottom  of  the  bay,  (which 
has  here  an  apparent  width  of  a  mile  or  more,)  having  the  slope  and 
curve  of  ordinary  sand  beaches,  which  indeed  they  evidently  are. 
The  slopes  and  widths  of  each  respectively  are,  according  to  the 
Professor's  measurements,  as  follows : — ^First  the  sand  beach,  rising 
from  the  water  11®  for  about  twenty  yards,  then  for  a  short  dis- 
tance 7°.  Above  this  a  ridge  of  pebbles  15°,  beyond  which  was  a 
belt  of  trees,  and  then  a  scanty  growth  of  grass  and  a  few  low  shrubs, 
extending  about  two  hundred  and  fifty  paces,  with  an  ascent  of  6°. 
From  this  an  abrupt  ascent  of  20°,  with  a  flat  of  fifty  paces  ;  then  an 
ascent  of  10°  for  a  short  distance,  then  sixty  paces  of  7°,  and  one 
hundred  and  fifty  paces  of  5°.  Then  comes  another  steep  ascent  of 
30°  to  33°  to  a  space  fifty  paces  deep  of  10°  — 12° .  Then  another 
ascent  of  26° —  30°,  succeeded  by  a  succession  of  low,  indistinct 
terraces,  and  finally  an  ascent  of  20°  to  the  top,  which  is  nearly 
level  for  several  hundred  paces.  The  total  height  above  the  lake, 
according  to  Mr.  Logan,*  is  three  hundred  and  thirty-one  feet.  It 
will  be  seen  that  the  whole  presents  a  succession  of  acclivdties  in 
some  cases  as  steep  as  the  laws  of  equilibrium  allow,  alternating  with 
slopes  like  the  ordinary  lake  or  sea  beaches. 

The  general  direction  of  these  terraces  is  perfectly  parallel  to  the 
present  beach,  and  at  right  angles  with  the  sides  of  the  bay,  which 
are  high  and  rocky,  and  run  in  the  same  direction  for  some  distance 
inland.  From  the  further  side  of  the  highest  terrace  there  is  a 
uniform  slope  to  a  valley,  apparently  not  much  elevated  above  the 
level  of  the  lake,  and  filled  by  a  marsh  and  a  small  pond.  The  ap- 
pearance is  that  of  a  deep  inlet  dammed  across  by  the  lake.  The 
material  is  a  coarse  sand,  with  gravel,  supporting  a  scanty  covering  of 

•  GeoL  Surrey  of  Canada.    [A  report  to  the  Gov.  General,  Montreal,  1847.]   p.  81, 
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grass,  and  a  few  stunted  spruces.  The  almost  perfect  regularity  of 
ttiese  terraces,  rimng  one  above  the  other  like  one  side  of  a  gigantic 
amphitheatre,  is  very  striking  even  at  a  distance,  and  the  effect  id 
increased  by  the  absence  of  trees,  giving  the  appearance  of  a 
clearing. 

As  the  day  had  grown  very  hot  we  refreshed  ourselves,  after  our 
scramble  up  these  steep  sandy  slopes,  by  a  bath  in  the  icy  water  of 
the  lake,  and  had  to  wade  out  several  hundred  yards  from  the 
shore  before  getting  out  of  our  depth.  On  the  smooth  sand  of  the 
beach  were  tracks  of  a  lynx  that  had  evidently  been  prowling  there 
since  the  wind  fell  this  morning. 

As  we  pulled  out  of  the  bay  a  boat  was  entering  it  at  the  other 
side.  It  proved  to  belong  to  some  government  surveyors  who  were 
marking  out  mining  locations,  for  which  it  seems  there  is  still  an 
active  demand.  They  were  established  at  the  mouth  of  Black  River, 
where  we  also  encamped  this  evening. 

This  place  strikingly  resembles  the  mouths  of  the  Crapauds  and 
Chienne  Rivers.  A  broad  beach  of  white  sand,  about  a  mile  long, 
is  cut  through  at  the  west  by  the  stream.  The  entrance  is  narrow, 
with  a  bar  across  it  on  which  is  five  feet  of  water.  Inside  there  is 
a  wide  expansion,  across  which  projects  from  east  to  west  (the  course 
of  the  river  being  south,)  a  sand-spit  in  the  shape  of  a  half-crescent, 
with  a  broad  base  and  tapering  to  a  point.  The  rapids  within  sight 
from  the  beach. 

Aug,  Sd,  —  Rain.  Held  up  early  in  the  forenoon,  and  we  started 
off  up  the  river  to  see  some  falls  about  two  miles  above.  One  of 
the  surveyors  was  kind  enough  to  accompany  us  as  guide,  but  the 
woods  were  so  thick,  and  the  ground  so  rough  along  the  bank,  that 
we  kept  off  to  some  distance,  where  it  was  more  open,  hoping  to 
strike  the  river  higher  up.  But  after  half  an  hour's  hard  work,  hear- 
ing the  noise  of  rapids  and  coming  down  to  the  stream  again,  we 
found  ourselves  precisely  where  we  started  from.  We  resolved 
next  time  to  keep  near  the  river.  Here  we  had  to  scramble  over 
rocks  covered  with  black  lichens,  ( Gh/rophora,^  and  make  our  way 
through  dense  spruce  thickets,  but  whenever  we  strayed  away  from 
it  we  came  to  open  desert  tracts.  At  length  we  struck  the  river 
again,  and  came  out  at  about  the  middle  of  a  sand  bank  sloping  un- 
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interruptedlj  to  the  water.  The  distance  to  the  top  of  the  baok 
seemed  trifling,  but  once  embarked  we  found  it  a  very  severe  tag,  for 
the  average  slope  being  SO""  to  SI"*  and  the  sand  very  loose,  we  slip- 
ped back  at  each  step  nearly  as  much  as  we  advanced.  The  height  of 
the  plateau  above  the  river  here  is  not  less  than  a  hundred  feet,  and 
the  bank  seemed  to  be  composed  of  mere  sand  and  gravel,  hori- 
aontally  stratified.  Sitting  down  at  the  top  to  recover  our  breath, 
we  had  before  us  an  extensive  view  over  the  forest,  through  which 
the  river  opened  a  long  lane  northward  and  seemed  to  expand  be- 
yond into  a  lake.  At  this  spot  we  struck  a  trail  leading  to  some 
works  opened  a  year  or  two  since  near  the  Falls.  The  supposed 
copper,  however,  proving  to  be  iron  pyrites,  they  were  speedily 
abandoned. 

We  had  little  difficulty  now  in  reaching  our  place  of  destination, 
and  came  out  of  the  forest  upon  a  chasm  of  nearly  vertical  slate  rocks', 
on  a  level  again  with  the  river,  which  comes  in  firom  the  northward 
in  a  mass  of  rapids  and  little  preliminary  cascades,  and  falls  in  one 
sheet  fifty  or  sixty  feet  into  the  chasm,  a  sort  of  gigantic  well-hole, 
its  sides  black  and  savage  with  the^  splintered  edges  of  the  slate- 
rock,  and  so  steep  and  even  overhanging  that  we  could  not  from 
any  position  get  a  view  of  the  bottom.  Below,  the  stream  turns 
sharply  to  the  left  and  rushes  out  through  a  deep  gorge  not  more 
than  five  or  six  yards  wide  at  the  bottom.  From  below  the  gorge 
there  is  a  very  wild  and  picturesque  view  of  the  river  boiling  out 
firom  between  overhanging  rocks. 

On  our  way  back  we  followed  the  miners'  trail  all  the  way  to  the 
lake,  coming  out  about  a  mile  to  the  eastward  of  our  camp.  In 
our  course  we  had  diverged  considerably  from  the  river,  and  found 
the  ground  much  more  open,  the  trees  scattered  so  much  that  we 
sometimes  had  difficulty  in  tracing  the  line  which  was  ^^  spotted" 
or  scored  upon  them  ;  the  ground  dry  and  lichenous.  We  descend- 
ed to  the  lake  by  a  succession  of  well-marked  terraces  of  large  rough 
pebbles,  and  then  through  thickets  and  bver  irregular  broken  rocks 
in  piles  smoothed  by  a  treacherous  covering  of  moss. 

In  the  evening  the  Professor  made  the  following  remarks  upon 
the  terraces  and  the  drift  formation  about  the  lake : 
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"  We  hare  seen  at  TErious  points  along  onr  route,  large  accumulations  of 
loose  materials,  often  in  the  form  of  terraces.  These  loose  materials  are 
usually  called  '  drift,'  but  it  is  necessary  to  distinguish  among  the  vari- 
ous formations  known  by  this  name,  the  beaches  thrown  up  by  the  lake 
upon  its  present  shores,  and  the  ancient  terraces  above  the  present  level  of 
the  water.  Nevertheless,  the  connection  between  these  two  kinds  of  drift  is 
such  as  to  show  that  the  latter  also  were  formed  by  the  lake,  but  under  dif- 
ferent circumstances  firom  the  present  beaches.  The  first  question  is,  whether 
the  lake  was  anciently  higher ;  the  elevation  of  the  ancient  terraces  having 
been  the  same  as  now ;  or  whether  the  land  has  been  elevated.  Either  is 
possible,  for  we  have  examples  both  of  elevation  and  of  depression  going  on 
in  our  own  day,  as  upon  the  eastern  coast  of  Sweden  and  the  western  coast 
of  Norway.  This  question  cannot  be  settled  by  a  simple  inspection  of  the 
terraces,  but  only  by  a  comparison  of  their  elevation  with  the  level  of  the 
surrounding  region.  Now  the  terraces  we  saw  yesterday  show  a  difference 
of  level  of  over  three  hundred  feet  above  the  present  lake  beaches.  If  we 
add  this  to  the  present  level  of  the  lake,  and  suppose  it  formerly  to  have 
stood  at  the  height  which  they  now  exhibit,  it  must  have  overflowed  the 
whole  United  States  and  joined  the  ocean.  But  if  this  were  so,  we  ought 
to  find  the  remains  of  marine  animals  here,  which  is  not  the  case.  It  is 
more  probable,  therefore,  that  the  land  has  been  elevated. 

'*  The  foundation  on  which  these  terraces  rest  is  uniformly  rounded  and 
scratched  rock.  During  our  whole  journey  we  have  nowhere  seen  serrated 
peaks ;  everywhere  the  surface  is  smooth,  grooved  and  scratched  in  a  north 
and  south  direction,  occasionally  diverging  east  and  west.  And  it  is  evident 
that  the  force  that  produced  these  appearances  acted  from  north  towards  the 
south,  for  we  generally  find  the  south  side  of  the  rocks  rough  and  precipi- 
tous, showing  no  abrading  action,  whereas  they  are  smoothed  off  towards  the 
north.  Now  it  may  be  asked  whether  the  loose  materials  before  spoken  of 
were  the  agents  that  produced  these  effects  ?  I  think  we  may  say  positively 
that  they  were  not.  We  have  found  the  rounding  and  grooving  at  the 
highest  point  we  have  visited,  that  is,  over  twelve  hundred  feet  above  the 
level  of  the  lake.  This  is  much  higher  than  any  of  these  loose  materials 
are  to  be  found.  Moreover  we  see  they  are  disposed  according  to  the  pros* 
ent  form  of  the  lake,  and  evidently  in  many  instances  have  been  heaped  up 
hy  a  force  acting  in  a  direction  from  south  to  north,  directly  contrary  to  that 
of  the  grooving  force.  It  is  clear  that  the  formation  of  the  terraces  was 
subsequent.     They  overlie  the  grooved  and  rounded  rocks. 

*'  To  ascertdn  the  cause  of  this  latter  phenomenon  we  must  find  what  are 
its  limits.     Now  we  find  it  occurring  universally  over  the  northern  portbn 
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of  the  globe,  and  always  having  the  same  general  direction.  Its  limits  in 
elevation,  as  ascertained  on  the  sides  of  mountains,  is  about  five  thousand 
feet  above  the  sea.  At  about  this  height  on  Ben  Nevis  in  Scotland,  and  on 
Mt.  Washington  in  New  Hampshire,  the  grooving  and  polishing  ends.  Be- 
low this  level  the  whole  northern  surface  of  the  earth  as  a  general  thing 
shows  the  marks  of  this  agency.  Some  geologists  attribute  these  effects  to 
the  action  of  currents.  But  currents  extending  over  such  a  vast  extent  of 
the  earth's  sur&ce  must  necessarily  have  been  ocean  currents,  and  these 
must  have  brought  with  them  marine  animals,  of  the  existence  of  which  no 
traces  have  been  found.  Moreover  such  extensive  currents  in  one  direction 
could  not  have  existed :  there  would  necessarily  have  been  refluxes  and 
counter-currents. 

These  and  other  difficulties  have  led  me  to  attribute  these  effects  to  an- 
other cause.  It  has  been  ascertained  that  the  glaciers  of  Switzerland  formerly 
extended  much  farther  than  at  present,  reaching,  without  interruption,  to 
the  vicinity  of  Paris,  and,  near  their  origin,  to  the  height  of  nine  thousand 
feet  above  the  sea.  Similar  indications  are  to  be  found  in  all  the  mountain 
chains  of  Great  Britain,  and  in  various  parts  of  Europe.  Now  at  the  time 
when  such  glaciers  existed  in  Europe,  the  temperature  must  have  been 
much  lower  than  at  present.  The  mean  annual  temperature  of  Switzerland 
must  have  been  15°  Fah.  below  the  present.  That  such  a  depression  of 
temperature  actually  took  place  is  also  indicated  by  other  facts.  Thus  the 
fossils  found  in  the  glacial  moraines  are  of  an  arctic  character,  and  shells  of 
the  German  Ocean  are  found  in  the  moraine  gravels  of  Sicily.  This,  how- 
ever, is  inconceivable  without  a  corresponding  depression  all  over  the  globe. 
Now  if  we  suppose  the  mean  annual  temperature  of  this  country  to  be 
reduced  to  26°  Fah.,  it  would  naturally  be  covered  to  a  considerable  depth 
with  ice,  which  would  move  from  north  to  south.  Such  a  mass  of  ice  mov- 
ing over  the  country  would  produce  these  effects  of  rounding  and  scratching 
the  rocks,  and  would  remove  the  soil,  except  from  the  depressions.  It  is 
sometimes  objected  to  this  theory  that  we  have  here  no  slope  which  should 
cause  such  a  mass  of  ice  to  move  onward.  But  it  is  not  necessary  that 
there  should  be  any  slope  in  order  that  a  glacier  should  move.  In  the 
Swiss  glaciers  the  motion  is  often  slowest  on  the  steepest  part  of  the  slope, 
and  some  glaciers  of  7®  inclination  move  fester  than  ethers  with  a  slope  of 
40°.  The  great  motive  force  is  not  the  gravitation  of  the  mass,  but  the 
pressure  of  the  water  infiltrated  into  it.  Then  supposing  the  country  to  have 
been  subsequently  depressed,  (as  we  see  has  been  the  case  in  Sweden  and 
Norway,  where  marine  shells  have  been  found  at  the  height  of  three  or  four 
hundred  feet  above  the  level  of  the  sea,)  and  afterwards  raised  again,  those 
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Tarkms  terraces  would  mark  tbe  successive  paroxysms  or  periods  of  reeleva- 
tioQ.  Such  a  depression  would  not  cause  an  irruption  of  the  sea,  since  tbe 
lerel  of  the  lake  is  over  sol  hundred  feet  higher  than  the  sea-level.  But 
these  phenomena  are  exceedingly  complicated,  and  cannot  be  sufficiently 
illastrated  without  further  details. 

"  The  east  and  west  direction  of  the  scratches  at  Spar  Island,  contrary  to 
the  general  rule,  I  suppose  to  have  been  caused  by  the  depth  of  the  chan- 
nel there,  giving  the  glacier  on  its  retreat  a  direction  parallel  to  the  shore  of 
the  lake.  We  had  there  two  very  distinct  systems  of  striae,  one  much  more 
southerly  in  direction  than  the  other.  Probably  the  glacier  when  advancing 
from  the  north,  having  an  enormous  thickness,  disregarded  the  shape  of  the 
ground  over  which  it  passed,  but  on  its  retreat,  that  is,  when  it  began  to  con- 
tract, having  meanwhile  melted  away  considerably  and  thus  become  lighter, 
its  direction  would  be  more  easily  modified.  Similar  phenomena  are  ob- 
served in  the  present  glaciers  in  Switzerland.  In  a  little  loch  near  Ben 
Nevis  there  is  also  a  secondary  system  of  scratches,  at  right  angles  with  the 
general  direction,  which  may  be  traced  even  on  the  bottom  of  the  loch." 

We  learned  from  the  surveyors  that  a  brown  bear,  differing  from 
the  black  and  grizzly  bears,  is  found  in  this  region.  It  was  said  to 
be  about  the  size  of  the  black  bear,  and  is  probably  the  barren-ground 
bear,  (  Ursus  arctoB  a)nericanii8y)  of  Richardson,  though  he  says  this 
species  is  not  found  so  far  south. 

On  coming  out  of  the  tent  we  observed  that  standing  by  one  of 
the  fires,  so  as  to  bring  it  between  us  and  the  rapids,  the  roar  of  the 
water  was  suddenly  shut  off,  as  if  by  a  door,  the  sound  being  inter- 
rupted no  doubt  by  the  ascending  column  of  heated  air. 

The  weather  looked  threatening  this  evening,  and  in  the  night  we 
had  a  violent  shower  accompanied  by  thunder  and  lightning.  In  the 
midst  of  one  of  the  gusts  we  were  awakened  by  several  small  rivu- 
lets playing  down  upon  us  from  folds  in  the  tent,  which,  on  account 
of  the  sandy  soil,  was  not  properly  stretched.  Indeed,  without  some 
better  contrivance  than  mere  loops  for  the  tent-pins,  a  tent  like 
that  we  had  cannot  be  stretched  so  as  to  be  water-proof  in  a  vio- 
lent shower.  One  of  the  tents,  brought  by  Mr.  Marcou,  of  the  kind 
used  by  the  French  officers  in  Algiers,  was  entirely  water-proof,  and 
in  every  way  more  convenient  than  ours.  It  was  square,  with  nearly 
perpendicular  sides,  and  stretched  near  the  top  by  cross-pieces  at 
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right  angles  witih  each  other,  while  the  pole  ran  up  in  a  point  in  the 
middle.  The  onlj  help  was  to  cover  ourselves  as  far  as  possible 
with  our  water-proof  cloaks,  &c.  But  these  in  the  pitchy  darkness 
were  not  so  easily  found.  We  then  attempted  to  light  a  candle, 
but  the  matches  were  damp,  and  with  all  our  precautions  could  not 
be  coaxed  quite  to  the  igniting  point.  Finally  by  the  intervention  of 
a  flint-and-steel,  (let  not  the  traveller  be  seduced  into  placing  his 
reliance  in  any  new-fangled  substitute  for  this  trusty  companion,) 
we  managed  to  get  a  light  and  find  our  things,  and  therewith  made 
ourselves  tolerably  comfortable. 

Awg.  4tth. — Weather  still  unsettled,  and  we  did  not  start  until 
after  breakfast.  It  was  calm  at  first,  but  the  wind  soon  rose  strong 
from  the  N.N.W.,  obliging  us  to  creep  roflnd  very  near  the  shore. 

We  encamped  at  night  on  a  point  where  the  very  wide  and  steep 
beach  ascended  by  terraces  to  a  long  regular  ridge.  This  ridge  was 
covered,  in  one  place  in  an  unbroken  patch  of  an  acre  or  more,  with 
a  checkerwork  of  large  tufts  of  yellowish  gray  and  dark  pinkish 
lichens,  mingled  with  deep  green  juniper  (J.  virginiana^  and  Vac- 
cinia. 

The  beach  was  covered  with  drift-wood,  large  trunks  of  trees  with 
the  roots  often  attached,  most  numerous  on  the  top  of  the  beach 
close  to  the  trees,  although  the  distance  from  the  water  must  be  a 
couple  of  hundred  yards,  and  the  elevation  not  less  than  thirty  or 
forty  feet.  We  never  met  with  any  floating  wood.  Doubtless  the 
trees  are  washed  away  and  thrown  up  in  the  winter,  and  cast  higher 
by  each  successive  storm  until  they  are  out  of  the  reach  of  the  water. 

The  Professor  found  here,  in  place,  the  red  porphyry  of  which  we 
had  found  erratic  blocks  at  many  points  to  the  southward  on  our  way 
hither ;  it  was  perfectly  stratified,  and  associated  with  chlorite. 

Aug,  5th. — We  reached  the  Pic  early  this  morning.  As  we  ap- 
proached the  wharf  we  saw  our  companions  whom  we  had  left  behind 
here,  waiting  to  receive  us.  The  sick  man  had  pretty  nearly  recov- 
ered, but  still  looked  thin  and  pale. 

In  the  low  grounds  here,  as  at  Fort  William,  we  found  partridges, 
(^Banaiia  umbdlus  ;)  in  the  wettest  part  of  the  swamp,  directly  at 
the  foot  of  the  ridge,  I  came  upon  a  female  with  a  brood  of  young 
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neariyfledged.  It  is  remarkable  that  thb  bird  which  inth  iis  aflFecta 
dry  situations,  about  the  lake  seems,  as  far  as  our  experience  went,  to 
prefer  swamps;  the  spruce-partridge  (Teirao  eanadensisj}  being 
found  rather  on  the  high  ground.  But  this  apparent  anomaly  is  ex- 
plained when  we  remember  that  in  the  White  Mountains,  for  instance, 
where  both  species  are  also  found,  the  spruce-partridge  is  met  with 
only  at  considerable  elevations,  among  the  spruces  or  ^'  black  growth," 
from  which  its  popular  name  is  derived,  and  the  other  bird  in  the 
valleys  or  lower  slopes.  But  here,  where  the  spruces  come  down  to 
the  general  level  of  the  country,  the  difference  of  distribution  is  still 
expressed,  though  less  distinctly,  notwithstanding  it  necessitates  a 
change  in  what  would  seem  a  more  important  point.  In  this  instance 
a  very  decided  habit  of  the  bird  is  sacrificed  to  what  many  natural- 
ists would  call  a  mere  abstraction. 

In  the  night  we  were  disturbed  by  the  dogs,  who  swarmed  as  usual 
about  the  Indian  lodges,  and  as  usual  were  half-starved  and  depen* 
dent  solely  on  their  own  exertions  for  support.  A  camp-kettle  left 
outside  of  the  tents  attracted  ihem  into  our  neighborhood,  and  they 
made  a  great  noise  in  rolling  it  over  in  their  endeavors  to  get  the 
cover  off.  Among  this  vagrant  crew  I  was  astonished  to  see  Mr. 
Beggs'  Esquimaux  dog,  who  might  be  suppo8ed  to  be  too  well  fed  to 
be  tempted  into  such  ways.  This  dog  was  smd  to  be  of  the  pure 
breed.  He  was  of  a  yello^h-white  color,  of  moderate  size,  with  a 
small  head,  the  nose  pointed  and  the  face  rather  wolf-like,  though 
not  at  all  savage  in  its  expression.  Bound  the  neck  was  a  ruff  of 
hair,  and  the  tail  was  bushy  and  curled  upon  itself,  as  we  see  in  the 
representations  of  this  species. 

Auff.  6th. — Mr.  Ballenden  stopped  here  at  sunrise  this  morning, 
on  his  way  to  the  Bed  Biver  settlement,  of  which  we  understood  he 
had  been  appointed  governor.  He  had  come  all  the  way  from  Otter 
Head  t£ds  morning,  a  distance  of  forty  or  fifty  miles,  rumung  before 
a  strong  S.E.  breeae  in  his  large  two-sailed  boat.  But  this  wind 
which  was  so  favorable  to  him  was  quite  the  reverse  to  us,  and  kepi 
us  degrades  here  until  six  P.M.,  when,  there  being  a  slight  lull,  we 
embarked. 

Mr.  Swanston  had  promised  to  send  us  up  some  provisions  hither 
from  Michipicotin,  but  they  had  not  arrived,  and  the  stock  in  the 
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store-house  was  so  small  that  Mr.  Beggs  at  first  thought  he  could  not 
spare  us  any,  but  just  before  we  left,  taking  compassion  on  our  desti- 
tute condition,  he  gave  us  a  supply  that  would  last  us  to  Michipicotin. 

When  we  got  outside  of  the  bar  the  wind  rose  again.  We  soon 
lost  sight  of  the  bateau,  and  the  two  canoes  kept  on  alone  as  well  as 
they  could  against  the  wind  and  sea.  We  in  the  larger  canoe  could 
not  help  watching  with  some  anxiety  the  other  one  under  our  lee, 
occasionally  throwing  half  her  length  out  of  the  water,  and  then 
pounding  down  so  as  to  make  it  fly  up  on  all  sides.  This  thumping 
does  not  agree  very  well  with  the  birch  bark.  The  gum  gets  cracked 
and  lets  in  the  water,  and  there  is  not  substance  enough  about  the 
fiabric  to  float  when  filled.  It  was  fast  growing  dark,  and  the' shore 
to  leeward  showed  a  horrid  line  of  grim  weather-beaten  rocks  and  white 
breakers.  At  length  the  men  in  the  other  canoe  called  to  us  that 
they  could  stand  it  no  longer,  and  kept  away  for  a  cove  we  had  just 
passed.  We  followed  them,  but  although  only  a  few  hundred  yards 
behind,  yet  it  was  so  dark  that  when  we  entered  the  narrow  mouth  of 
the  bay,  we  could  see  nothing  of  them.  The  outline  of  the  shore  to 
leeward,  however,  was  still  distinguishable  agsdnst  the  western  sky, 
and  we  assured  ourselves  that  they  had  not  gone  further  to  leeward. 
We  kept,  therefore,  an  anxious  lookout  as  we  ran  rapidly  up  the 
narrow  bay,  so  narrow  that  we  could  not  pass  them  undiscovered  if 
they  were  afloat,  and  fired  oflT  several,  guns,  but  without  answer. 
Before  long  we  came  to  what  seemed  the  bottom  of  the  bay,  but  here 
we  found  no  signs  of  our  companions,  and  seeing  a  further  passage 
to  the  left,  we  supposed  they  had  kept  on.  Accordingly  we  pushed 
on  up  a  river-like  inlet,  with  high  mountainous  ridges  on  each  side 
half  a  mile  or  more  before  we  came  to  the  bottom. 

Here  we  landed  on  a  little  sand-beach,  heaped  up  with  a  great 
quantity  of  driftwood.  While  the  men  were  pitching  the  tent  in  an 
open  space  inside  the  fringe  of  bushes,  we  lighted  a  fire,  antf  looked 
about  with  a  torch  made  of  a  roll  of  birch-bark  for  a  tree  suitable  for 
a  signal-fire.  We  soon  found  a  tall  spruce  well  covered  with  lichen, 
and  applying  the  torch  below,  the  flames  climbed  and  spread  upward 
and  horizontally  from  one  branch  to  another  until  the  whole  burst 
upwards  in  a  vast  tongue  of  flame,  crackling  and  whirling  up  sparkles 
of  burning  twigs  and  leaves  to  such  a  height  that  it  seemed^impossi- 
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Ue  that  oar  finends  should  be  in  the  bay  and  not  see  it.  But  the 
flames  went  out,  the  last  sparks  one  after  the  other  dropped  away, 
and  the  dark  walls  of  the  bay  came  into  sight  against  the  sky,  yet 
we  listened  and  looked  in  yidn  for  an  answering  signal.  !Next  morn- 
ing, however,  namely : 

Aug.  Ith — We  were  early  awakened  by  their  voices  on  the  beach 
They  had  landed  in  the  outer  cove,  and  thus  did  not  see  our  fire, 
being  cut  off  by  a  high  intervening  ridge.  They  had  heard  the 
gun,  but  were  engaged  in  hauling  up  the  canoe,  and  so  could  not 
answer  it.  Looking  round  upon  the  prospects  of  the  day  we  foimd 
the  ¥dnd  still  so  strong  from  the  S.E.  that  there  was  no  chance  of 
getting  off  at  present.  Of  this  we  could  feel  no  more  where  we 
were,  than  if  we  had  been  at  the  bottom  of  a  well,  but  the  men 
pointed  to  the  breakers  at  the  mouth  of  the  bay,  where,  at  the  dis- 
tance of  a  mile  or  more,  the  large  and  rapidly  shifting  masses  of 
white  against  the  black  rocks  showed  that  the  surf  was  beating 
outside  at  least  as  violently  as  the  night  before.  On  listening,  the 
roar  of  the  waves  could  be  distinctly  heard.  But  immediately 
about  us  it  was  dead  calm,  with  occasional  eddies  in  the  tree-tops 
from  all  points  of  the  compass.  A  contrast  such  as  tlie  lake  seems 
to  love,  as  if  it  sought  to  break  up  the  uniformity  of  its  general 
features  as  much  as  possible  by  brisk  and  abrupt  changes  in  the 
minor  ones.  Thus  although  the  weather  throughout  our  journey 
might  be  called  settled,  yet  we  very  rarely  had  a  steady  wind, 
either  as  to  direction  or  strength,  and  in  the  hottest  day  the  shade 
of  a  rock,  or  a  cloud  passing  over  the  sun  was  enough  to  make  it 
cool.  The  range  of  clothing  thus  necessitated  within  the  twenty- 
four  hours  was  extraordinary. 

Our  little  point  was  as  silent  as  a  piece  of  the  primeval  earth ;  not 
a  living  thing  stirring  except  a  few  musquitoes,  and  an  impudent 
moose-bird  that  perched  down,  with  a  jerk  of  the  tail  and  a  knowing 
turn  of  the  head,  among  our  very  camp-kettles.  A  heavy  stilhicss 
seemed  to  hang  over  it  and  weigh  down  every  sound,  so  that  a  few 
paces  from  the  tents  one  forgot  that  he  was  not  alone.  It  was  as  if 
no  noise  had  been  heard  here  since  the  woods  grew,  and  all.  Nature 
seemed  sunk  in  a  dead,  dreamless  sleep. 
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Yet  it  was  clear  we  were  not  the  first  visitants,  for  the  fire-weed 
had  sprung  up  here,  and  close  at  hand  we  found  lodge-poles,  and 
the  remains  of  fires.  Here  also  was  an  Indian  sweating-house;  a 
skeleton  dome  of  sticks,  about  four  feet  high  and  two  in  diameter. 
The  patient  squats  inside,  and  by  his  side  are  placed  some  hot  stones, 
on  which  are  thrown  various  herbs,  by  way  of  "  medicine."  Then 
the  whole  is  covered  in  with  blankets  and  pieces  of  bark,  and  he  is 
left  to  simmer  for  the  requisite  period. 

Back  of  this  a  path  led  a  short  distance  through  the  woods  to  the 
month  of  a  sluggish  stream  some  five  or  six  yards  wide  that  joined 
the  bay  north  of  our  camp,  which  was  thus  cut  off  on  three  sides  by 
it  and  the  lake,  and  on  the  fourth  by  the  mountain. 

Our  beach,  as  I  ssud,  was  heaped  with  drift-wood,  most  of  it  arbors 
vitac,  recognizable  by  its  twisted  stem.  This  tree  loves  the  water, 
and  grows  in  situations  where  it  is  most  exposed  to  be  washed  off 
by  the  winter  storms.  Some  of  the  logs  were  of  large  size,  a  foot 
or  more  in  diameter,  completely  stripped  of  branches  and  bark,  and 
in  general  of  their  roots,  and  exhibited  marks  of  very  rough  hand- 
ling, being  deeply  grooved  and  rubbed,  perhaps  by  chafing  together, 
partly  perhaps  from  ice.  Many  of  them  were  very  regularly  and 
smoothly  tapered  at  the  end.  Driven  into  the  bay  by  the  westerly 
gales  in  the  winter,  they  had  doubtless  drifted  along  its  steep  sides, 
and  been  successively  piled  up  at  the  bottom. 

Our  men  having  such  a  store  at  hand  did  not  spare  fuel,  and 
were  mightily  amused  when  we  told  them  they  had  on  five  dollar^ 
worth  at  once.  But  although  cold  morning  and  evening,  it  was 
very  warm  in  the  middle  of  the  day,  the  temperature  rising  from 
about  40°  to  near  80°  Fah. 

The  water  was  deepest  close  to  the  rocks  at  the  end  of  the 
point,  though  even  there  it  was  hardly  anywhere  more  than  five 
feet  deep.  Beyond,  it  was  so  shoal  that  we  very  easily  waded 
across  to  the  other  shore,  about  a  quarter  of  a  mile.  The  bottom 
was  an  even  surface  of  mud,  on  which  we  met  one  or  two  large 
rounded  pebbles  half  imbedded,  but  no  sand  or  small  stones.  Vari- 
ous water-[)lants,  namely,  two  species  of  Potamogeton,  and  an  Echi* 
nodorus,  \vith  pretty  white  flowers,  were  growing  abundantly  here. 
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The  wind  and  waree  still  high  ontside.  Several  times  the  men 
went  to  explore,  but  returned,  reporting  it  still  too  rough  to  venture 
out. 

Auff.  Bik. — ^This  morning  we  heard  distant  reports  of  guns,  and 
the  men  thought  it  might  be  our  friends  of  the  bateau  over  in  the 
next  bay.  As  our  provisions  were  getting  ver j  low  (the  bulk  of  the 
stores  being  as  usual  in  the  bateau,)  they  resolved  to  oross  the  ridge 
and  fetch  a  supply.  They  reached  the  cove  after  a  laborious  climb, 
but  found  no  traces  of  them,  and  so  kept  on  to  the  Pic,  where  they 
found  them  reestablished  in  their  old  quarters. 

We  now  reconnoitred  again,  but  with  the  same  results  as  before. 
Towards  evening,  however,  the  men  seemed  to  have  made  up  their 
minds  that  we  should  get  oflF  to-morrow.  Certainly  "  la  vielle^^^  the 
old  woman,  as  they  called  her,  (a  personage  corresponding  to  our 
**  clerk  of  the  weather,")  had  given  us  a  long  enough  bout  of  it,  and 
it  was  time  to  expect  a  lull.  Accordingly,  they  made  all  their  pre- 
parations, and  being  desirous  no  doubt  to  appropriate  to  themselves 
tiie  largest  possible  share  of  the  good  things  of  the  wilderness,  piled 
such  a  huge  quantity  of  wood  upon  the  fire  that  we  were  driven  back 
yard  by  yard  to  the  distance  of  some  rods. 

Aug.  Qth, — Calm,  with  a  slight  fog,  and  soon  cleared  up  very 
warm.  This  afternoon,  for  the  first  time  on  the  lake,  the  wind  was 
strong  from  the  south.  We  encamped  in  a  cove  under  a  hook  pro- 
jecting from  the  southward.  The  beach  of  large  stones  covered  with 
lichens,  whence  the  name  of  Campoment  du  Pays  de  Mousse, 
which  the  cove  bears.  It  is  terraced  up  to  a  dividing  ridge,  and 
thence  down  in  like  manner  to  the  lake  on  the  other  side. 

We  had  been  struck  for  some  distance  back,  and  particularly  to- 
day, with  a  falling  off  in  the  luxuriance  of  the  vegetation,  as  com- 
pared with  the  country  further  north.  This  may  be  owing  to  the 
greater  exposure  to  the  northerly  winds ;  the  more  northern  shore 
being  protected  on  that  side  by  a  lofty  and  continuous  barrier.  In  a 
very  sheltered  cove  where  we  landed  to  lunch,  the  trees  were  of  con- 
siderable size.  One  larch  measured  seven  feet  two  inches  in  girth, 
three  feet  from  the  ground,  and  we  judged  its  height  to  be  at  least 
sixty  feet.  , 
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Aug.  10th. — Caliri  this  morning,  with  a  swell  on  the  lake ;  an 
unusual  occurrence,  owing  to  the  southerly  wind  of  yesterday.  We 
passed  at  a  short  distance  the  river  Ridcau,  which  falls  in  a  succes- 
8ion  of  cascades  (said  to  have  ninety  feet  descent  in  all)  directly 
into  the  lake.  The  final  fall,  of  about  thirty  or  forty  feet,  is  divided 
in  the  middle  by  a  large  rock,  part  of  the  wall  of  the  cove  into  which 
it  fiedls.  This  river,  the  only  one  we  saw  where  the  never-failing  falls 
descend  directly  into  the  lake,  was  also  the  only  one  that  had  no 
sand-beach  at  its  mouth.  All  the  others  were  indicated  from  a  dis- 
tance by  an  expanse  of  white  sand. 

Shortly  after,  the  wind  sprung  up  fresh  from  the  south-west,  of 
which  we  took  advantage  with  our  tarpaulin  sails.  It  is  a  mistaken 
notion  that  a  canoe  will  not  sail  on  a  wind.  Ours  sailed  very  well, 
with  the  wind  somewhat  forward  of  the  beam.  Only  the  sails  are 
not  braced  up  much,  but  just  enough  to  keep  full ;  since  otherwise, 
having  no  keel,  the  canoe  would  make  too  much  leeway. 

Opposite  Otter  Island  we  counted  ten  parallel  trap-dykes,  running 
north,  twenty-five  degrees  west.     Here  are  several  terraces,  passing 
by  regular  gradations  into  the  present  beach.     At  the  Riv.  4  I'Ois- 
*  eau  Vert  are  veins  of  epidotic  trap.     The  bateau  hove  in  sight  out- 
side of  us  this  morning,  with  both  sails  set.  / 

In  the  afternoon  we  came  upon  the  bateaux  from  Michipicotin, 
moored  under  the  lee  of  some  rocks.  They  had  been  several  days 
on  the  way  already,  being  kept  back  by  the  wind,  and  thus  it  was 
that  our  stores  had  not  arrived  at  the  Pic.  These  were  now  handed 
over  to  us,  consisting  of  pork  and  excellent  ship-biscuit.  The  men  in 
the  boats  were  mostly  half-breeds,  with  their  families.  Several  of 
the  women  were  very  pretty  ;  their  complexion,  indeed,  a  faded  or 
bleached  olive,  as  if  they  had  never  seen  daylight,  but  with  a  spot  of 
color  in  the  cheek.  We  passed  Michipicotin  Island,  having  neither 
time  nor  favorable  weather  for  visiting  it,  and  encamped  on  a  beach 
of  coarse  dark  sand,  where  we  observed  the  white  flowering  raspberry 
for  the  first  time  on  our  return. 

Aug.  Wth. — At  half  past  five  this  morning  when  we  got  under 
weigh,  it  \vas  dead  calm  and  somewhat  foggy.  The  fog  soon  lifted, 
and  the  sun  shone  out  warm.     Th^  surface  of  the  lake  continued 


NABRATIVB.  118 

nnraffled,  reflecting,  imbroken  and  scarcely  dimmed  in  color,  the 
fall  form  of  every  rock  and  tree.  Running  along  at  a  moderate  dis- 
tance from  the  shore  in  this  calm  weather,  we  were  often  struck  by 
an  apparent  convexity  of  the  surface,  as  if  the  water  were  hi^er 
between  us  and  the  rocks.  It  even  seemed  to  hide  the  line  where 
land  and  water  met. 

Suddenly  the  water  was  spattered  by  the  rising  of  a  shoal  of  lake- 
herring,  and  our  men  were  immediately  full  of  excitement,  and  must 
needs  get  the  fish-spear  from  the  bateau  to  have  a  stroke  at  them. 
By  that  time,  however,  the  shoal  had  sunk  again,  and  the  men 
watched  in  silence  and  "without  dipping  an  oar,  for  them  to  rise. 
Looking  down  over  the  side  of  the  canoe,  we  could  trace  the  vast, 
simple  lines  of  the  rock,  until  lost  in  the  green  mist.  Everything 
below  the  surface  seemed  to  shine  with  a  diffused  phosphorescent 
light,  like  a  green  unclouded  sky.  All  at  once  the  shoal  came  in 
sight,  under  the  boat,  pressing  steadily  on  with  a  broad  front,  a  soli- 
tary white-fish  rather  in  advance  of  the  rest.  Each  kept  his  rektive 
position  to  the  rest,  like  a  flock  of  waterfowl,  and  they  glided  easily 
onward  without  any  apparent  exertion  except  a  tremulous  motion  of 
the  tail.  Tet  they  soon  vanished  ahead,  and  not  long  after  a  great 
trout  came  sullenly  following  in  their  wake,  like  a  pirate  hovering 
about  a  convoy  of  merchantmen. 

Some  Indians  came  off  to  sell  lis  fish,  and  our  men  in  their  gossip 
discovered  they  had  in  their  lodge  a  couple  of  young  foxes,  which 
the  Professor  thereupon  demanded  to  see,  and  bought.  The  poor 
little  fellows  were  about  half  grown,  and  seemed  to  suffer  from  the 
heat.  The  first  thing  they  did  when  we  took  them  aboard,  was  to 
seek  out  the  shadiest  comer.  They  appeared  to  be  perfectly  tame, 
or  at  least  inoffensive. 

We  caught  several  trout  ourselves  in  the  course  of  the  forenoon. 
I  was  struck  with  the  life-like  appearance  of  the  bait,  (a  trout's 
stomach  drawn  over  the  hook,  and  tied  to  the  line  above,)  visible  at 
a  great  depth.  Out  of  water  it  has  rather  a  shapeless  appearance, 
but  jerked  along  at  a  sufiicient  depth  it  has  precisely  the  look  of  a 
small  fish  tliat  has  been  wounded,  so  as  swim  with  difficulty  and 
somewhat  sideways.  , 

In  the  afternoon  a  favorable  breeze  sprung  up.     Our  men  were 
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profuse  in  their  thanks  and  compliments  to  the  *^  old  lady/'  and  in 
addition  to  the  tarpaulin,  must  needs  rig  a  spritsail,  which  thej  made 
of  a  blanket  extended  between  an  oar  and  the  fish-spear. 

We  reached  Michipicotin  at  about  five  P.  M.  One  of  our  first 
questions  was  as  to  the  flies.  Mr.  Swanston  said  thej  were  '^  all 
gone,"  which  we  found,  comparatively  speaking,  true,  but  at  the  old 
camping-ground  there  were  a  few  left  to  renund  us  of  our  former 
sufierings. 

We  held  a  council  this  evening  as  to  the  advisability  of  making  an 
excursion  to  Michipicotin  Falls,  six  miles  up  the  river.  The  majority 
were  decidedly  in  favor  of  pushing  on,  and  the  Professor  did  not  like 
to  leave  them.  So  it  was  settled  that  two  of  us  who  wished  to  go, 
should  remain  behind  with  the  small  canoe,  and  endeavor  to  overtake 
the  rest  by  forced  marches. 

On  opening  this  evening  a  tin  case  in  which  bird-skins  were  packed, 
I  found  the  inside  covered  with  drops  of  water,  and  some  of  the  skins 
80  wet  that  I  had  much  difficulty  in  drying  them.  As  the  case  was 
surrounded  by  an  India-rubber  covering,  and  the  whole  put  into  a 
wooden  box,  which  was  perfectly  dry,  the  moisture  could  have  come 
only  from  the  condensation  occasioned  by  the  great  and  sudden 
changes  of  temperature.  Metal,  therefore,  is  to  be  avoided  here,  if 
dryness  is  requisite. 

The  dogs  disturbed  us  somewhat  in  the  night  by  their  antics  with 
a  frying-pan  and  a  tea-kettle,  which  Henry  had  unfortunately  omitted 
to  place  out  of  reach.  A  troop  of  mongrel  curs  seems  to  be  a  gene- 
ral characteristic  of  an  Indian  village,  though  they  neither  make  use 
of  them  nor  seem  to  take  any  care  of  them,*  and  one  does  not  see 
why  they  should  keep  them,  unless  it  be  for  an  occasional  dog-feast, 
an  observance  which,  to  judge  by  the  lean  condition  of  the  dogs,  is 
rather  gone  out  of  fashion. 

Aug.  12th, — Warm  and  clou(Jy.  While  our  friends  were  making 
ready  for  departure,  we  set  off  for  the  falls,  with  an  Indian  lad  for 
guide,  paddled  a  few  hundred  yards  up  the  river,  and  having  pulled 
the  canoe  up  on  the  scanty  beach  on  the  opposite  side,  climbed  up 

*  One  Indian,  however,  who  readily  sold  his  dog  for  a  trifle,  reroked  the  bargain 
when  he  understood  that  the  skeleton  only  was  wanted.  TVhether  this  was  from  any 
fseling  for  the  dog,  or  only  from  some  superstition,  we  oould  not  leani. 
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the  steep  sandy  bank,  twenty  or  thirty  feet  high,  and  found  ourselves 
upon  a  wide  plain,  bounded  by  the  river  on  the  right,  and  some  steep 
rocks  in  the  distance,  on  the  left. 

The  surface  was  level  and  barren,  not  a  tree  in  sight,  but  only  a 
uniform  expanse  of  withered  herbage,  bearberry,  licheifs  and  great 
quantities  of  blueberries  and  huckleberries,  now  ripe,  much  to  our  sat- 
isfaction, for  we  had  not  tasted  fruit  of  any  sort  for  so  long  that  even 
these  humble  kinds  had  a  flavor  unknown  before:  There  were  two 
sorts  ;  the  most  abundant  was  of  a  light  lead  color ;  the  other  larger 
and  of  a  dull  blackish.  We  did  not  stop  to  gather  them  however, 
but  pulled  them  by  handfuls  as  we  ran  along  the  trail,  to  the  an- 
xkoyance  of  our  little  Indian,  who  had  evidently  calculated  upon  a 
deUberate  feast. 

The  path  was  worn  through  the  crust  of  superficial  vegetation 
and  the  thin  seam  of  mould  that  supported  it,  a  foot  deep  into  the 
sand  below,  and  so  narrow  that  we  had  to  walk  Indian  fashion  with 
toes  turned  in,  and  I  had  some  trouble  to  avoid  grazing  my  ankleS 
with  my  shoe-soles.  My  companion  wore  moccasins,  a  much  more 
comfortable  gear  for  this  ground. 

The  weather  was  very  warm,  and  the  flies  exceedingly  trouble- 
some, rising  in  swarms  from  the  blueberry  bushes  when  we  touched 
them.  Whether  from  a  presentiment  of  their  coming  end,  or  from 
some  other  cause,  they  were  not  flying  abroad  to-day,  but  collected 
on  the  ground.  Once  roused,  however,  they  showed  no  backward- 
ness in  making  an  attack.  Having  for  the  first  time  open  ground 
enough  to  observe  their  manocuvrings,  we  tried  to  outrun  them, 
and  easily  left  them  behind,  but  in  a  short  time  the  swarm,  like  a 
pack  of  wolves,  and  guided  to  all  appearance  in  like  manner  by 
scent,  came  ranging  up  in  a  body  and  fell  on  afresh. 

Continuing  on  for  about  a  mile  we  came  to  a  sudden  depression  in 
the  plain.  We  stood  on  the  edge  of  a  steep  bluff  some  forty  feet 
high.  Below,  the  broad  level  valley  stretched  off  apparently  to  the 
river  on  the  right,  and  on  the  left  to  some  rocky  hills  several  miles 
distant.  It  seemed  perfectly  level  and  sandy,  and  in  all  respects 
like  the  plateau  on  which  we  stood,  except  that  it  was  still  more 
barren  and  showed  patches  of  bare  sand.  On  the  opposite  side  the 
bluff  rose  again  as  abruptly  to  about  the  level  at  which  we  stood. 
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It  had  all  the  appearance  of  a  sudden  and  even  depression  across 
a  previously  unbroken  plain.  My  companion  thought  it  a  former 
bed  of  the  river,  and  that  he  could  see  an  opening  in  the  hills  to 
the  left  (which  direction  we  knew  the  river  took  above)  through 
winch  it  mtght  have  flowed.  T  could  see  nothing  of  this,  nor  did 
the  valley  seem  to  me  to  present  the  appearance  of  a  river-bed,  for 
it  was  perfectly  level,  free  from  stones,  and  nowhere  less  than  half 
a  mile  wide,  varying  from  this  to  perhaps  three  fourths  of  s  mile,  at 
least  six  times  the  present  width  of  the  river.  In  our  haste  nothing 
very  satisfactory  could  be  made  out,  but  my  general  impression  was 
that  it  was  the  bed  of  a  former  arm  of  the  lake. 

Crossing  the  valley  and  ascending  the  bluff,  by  an  equally  steep 
path  on  the  other  side,  we  came  before  long  to  scattered  spruce 
trees,  and  at  the  distance  of  about  three  miles  from  the  factory,  to 
the  river  again.  Here  we  were  made  aware  that  what  had  seemed 
to  us  a  horizontal  plain,  was  in  truth  a  gradually  ascending  level,  for 
we  now  stood  sixty  or  seventy  feet  above  the  stream.  A  little  brook 
scarcely  deep  enough  to  swim  a  trout  came  into  the  river  here  at 
the  same  level,  having  sawed  through  the  sand  to  its  very  base,  leav- 
ing on  each  side  a  steep  slope  of  pure  sand,  excessively  fatiguing  to 
ascend.  We  were  now  surrounded  by  a  tolerable  growth  of  spruce 
and  birch,  occasionally  forming  thickets.  The  aspect  of  the  coun- 
try was  not  unlike  that  of  the  Whito  Mountains  at  the  elevation  at 
which  the  forest  begins  to  disappear,  only  more  abounding  in  lichens 
and  small  shrubs. 

There  was  no  opportunity  in  the  course  of  our  hasty  walk  to  ob- 
serve the  stratification  of  the  sand.  We  saw  no  freshly  broken  sur- 
fjBLCes,  and  in  the  paths  the  materials  were  of  course  displaced.  In 
general  terms,  however,  I  may  say  that  it  was  a  coarse,  reddish  sand, 
mixed  with  gravel  and  with  a  few  stones,  which  were  somewhat 
rounded  but  not  scratched  as  far  as  I  observed.  The  general  ap- 
pearance was  much  the  same  as  that  of  the  bluff  at  the  factory, 
which  is  very  distinctly  stratified. 

Afterwards  we  came  out  into  an  open  space  whence  we  had  a 
very  extensive  view  over  woods  and  barren  ground,  with  occasional 
glimpses  of  the  river  far  below,  and  on  the  edge  of  the  horizon  a 
peep  of  the  lake. 
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About  three  quarters  of  a  mile  from  the  falls  we  struck  the 
portage  path,  running  through  deep  moist  woods.  Across  it  were 
laid  logs,  at  short  distances  apart,  so  that  it  was  like  walking  on  a 
railroad  where  the  sleepers  have  not  been  filled  in.  An  explanation 
soon  presented  itself,  in  a  smooth,  narrow  trench  in  the  middle  of 
the  path,  such  as  would  be  made  by  the  keel  of  a  vessel,  and  on 
each  side  the  traces  of  a  heavy  body  dragged  over  the  ground ; 
we  conjectured  that  it  was  an  arrangement  for  facilitating  the  trans- 
port of  the  heavy  bateaux  that  come  down  from  Hudson's  Bay. 
When  we  reached  the  head  of  the  portage  we  found  we  had  guessed 
rightly,  for  here  lay^several  large  boats  ready  to  be  hauled  across. 
These  bateaux  measure  generally  twenty-eight  feet  in  the  keel  and 
near  forty  above,  and  are  very  heavily  built,  yet  as  Mr.  Swanston 
afterwards  told  us,  the  voyageurs  make  nothing  of  the  portage,  and 
amuse  themselves  with  racmg  the  boats  against  each  other  over 
the  path. 

At  the  head  of  the  portage  we  found  ourselves  a  good  way 
above  the  falls,  but  there  was  no  appearance  of  a  path,  so  we  made 
our  way  down  stream  through  the  tangled  arboi^vitaes,  and  soon 
came  out  in  front  of  the  upper  fall. 

Michipicotin  Falls  consist  of  three  cascades  of  about  equal  heights, 
separated  by  short  intervals  of  rapids ;  the  total  descent  is  upwards 
of  eighty  feet.     At  each  fall  the  river  is  compressed  to  the  width 
of  a  few  yards  between  projecting  points  of  rock,  and  below  each  * 
expands  again  somewhat. 

The  rock  is  a  gray  sienite,  broken  into  huge  parallelograms,  some 
lying  about  in  loose  fragments,  in  others,  the  cleavage  lines  indi- 
cated on  the  face  of  the  rock  having  a  dip  of  about  20^  southwest, 
that  is,  at  right  angles  with  the  fall.  These  projecting  points  and 
detached  fragments  of  hard  rock  in  the  bed  of  the  cascade,  give  it  a 
peculiar  character.  Thus  at  the  foot  of  the  second  fall  the  whole 
mass  of  water  is  thrown  upwards  again  in  a  vast  fountain  of  spray, 
from  the  resistance  of  some  obstacle  below  the  surface. 

The  third  or  lower  fall  is  very  striking.  Whether  from  the  sudden 
expanse  of  the  channel,  which  becomes  somewhat  wider  here,  or 
from  the  shape  of  its  bed,  it  forms  a  regular  half-dome  of  broken 
water,  a  most  magnificent  spectacle,  not  at  all  like  any  other  large 
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f^ll  I  ever  saw,  but  resembling  on  a  gigantic  scale  the  bell  of  water  so 
often  formed  bj  a  projecting  stone  in  small  mountain  streams. 

This  indeed  might  serve  for  a  description  of  the  whole  scene.  It 
is  a  mountain  torrent  on  a  large  scale,  and  without  the  majesty  of  NL 
agara,  or  even  of  Kakabeka,  it  has  a  charm  of  its  own  in  its  exuberant 
life  and  freedom.  Below,  the  river  turned  to  the  right,  leaving  at  its 
outer  angle  a  whirlpool,  in  which  were  revolving  a  great  quantity  of 
logs,  as  cleanly  stripped  of  bark,  roots,  and  branches,  as  if  prepared 
for  the  saw-mill. 

From  what  I  could  observe,  the  river-bed  above  the  falls  is  not 
much  below  the  general  level  of  the  country  ;  as  if  it  flowed  there 
over  a  rocky  plateau,  covered  with  a  scanty  depth  of  soil,  and 
abruptly  falling  away  at  the  falls,  forming  a  barrier  against  which 
the  sand  and  gravel  from  the  lake  have  been  heaped.  Below,  the 
banks  are  high,  of  loose  drift  deposit.  This  may  be  the  edge  of  a 
step  in  the  descent  from  the  height  of  land. 

Beaching  the  factory  again,  we  found  all  in  readiness  for  depart- 
ure, the  men  anxious  to  be  off,  and  the  lake  so  smooth  that  we  could 
take  the  direct  line  for  Cape  Choyye,  which  we  reached  a  little  after 
sunset,  while  the  air  was  still  full  of  rosy  light,  the  moon  just  peep- 
ing through  the  fringe  of  forest  on  the  edge  of  the  cliff  above  us. 

Here  the  men  proposed  to  stop  for  rest  and  refreshment,  and  then 
to  keep  on  by  moonlight. 

At  the  place  where  our  tents  had  been  pitched,  I  found  the  ever- 
green boughs  still  undisturbed  on  the  stones  ;  the  balsam  t\vig8  still 
retained  most  of  their  leaves,  but  the  spruce  were  entirely  bare. 
We  hastily  drank  our  coffee,  and  the  men  their  tea,  and  then  reem- 
barked.  About  ten  o'clock  we  were  awakened  by  the  cessation  of 
motion,  and  found  ourselves  in  a  narrow  cove  near  Cape  Grargantua. 

Aug,  13fA. — It  was  warm  and  rainy  this  morning,  with  fog.  We 
started  early,  and  approaching  the  Riviere  aux  Crapauds,  the  men 
saw  a  houcane^  namely,  a  smoke  (whence,  bye  the  bye,  the  term  buo- 
cancer)^  and  said  we  should  find  our  friends  there,  though  we  could 
not  well  distinguish  it  from  fog.  They  were  right,  however,  for 
Uiere  they  were,  just  done  breakfast. 

I  was  struck  with  the  unhesitating  accuracy  with  which  our  men 
steered  in  the  fog  to-day ;  they  evidently  knew  the  way  now^  thong^i 
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by  no  other  landmarks -than  rocks  and  islets,  which  to  an  ordinary 
observer  seemed  all  alike. 

In  the  afternoon  it  rained  hard.  We  protected  ourselves  with  the 
tarpaulin,  elevated  in  the  middle  with  a  tin  map-case  by  way  of  tent- 
pole.  The  ram  stopped  towards  evening,  and  close  before  us  lay 
Mica  Bay,  with  its  wharf  and  crane,  and  Capt.  Matthews'  cottage 
on  top  of  the  bank. 

The  Captain  had  gone  to  commence  mining  operations  at  Michipi- 
cotin  Island.  Mrs.  Matthews,  however,  and  Mr.  Palmer,  a  young 
gentleman  attached  to  the  establishment,  received  us  most  hospita- 
bly. Mr.  Palmer  gave  the  Professor  several  valuable  specimens, 
and  showed  us  the  commencement  of  a  very  elaborate  survey  of  (he 
location,  in  winch  even  the  trap-dykes  (which  here  intersect  at  some 
points  in  the  most  intricate  manner,)  were  laid  down. 

Aug.  14tA. — ^Before  starting  this  morning,  Mr.  Palmer  carried  us 
up  to  the  mine  to  see  some  ^'  pot-holes,"  that  had  been  discovered 
there  since  we  were  here  before.  The  spot  where  they  are  found  is 
two  hundred  feet  above  the  present  level  of  the  lake,  in  a  narrow 
vein  filled  with  rolled  pebbles  and  gravel,  lying  directly  over  the 
lode  which  is  now  worked.  This  vein  runs  vertically  through  a  con- 
siderable thickness  of  unstratified  drift,  with  angular  bowlders,  and 
scratched^  but  no  rounded  pebbles.  The  rock  slopes  steeply  towards 
the  lake,  and  some  of  the  holes  are  joined  together  like  stairs,  the 
stones  that  formed  them  having  evidently  worked  by  degrees  down 
the  slope,  as  we  see  them  dohig  now  at  Cape  Choyye. 

We  left  with  a  favorable  breeze,  passed  Mamainse,  and  were 
already  expecting  to  reach  the  Sault  to-day,  but  by  the  time  we  were 
abreast  of  the  Sandy  Islands,  it  blew  so  hard  that  it  was  thought  pru- 
dent to  put  in  and  wait  for  a  lull,  the  bay  beyond  being,  according 
to  the  men,  a  dangerous  place  in  foul  weather.  The  other  boats  had 
disappeared ;  the  bateau  to  wmdward,  the  canoe  working  in  shore 
towards  Goulais  Point. 

On  the  broad  sandy  beach,  as  we  landed,  we  found  the  tracks  of  a 
fox,  just  made,  for  the  wind  had  not  filled  them  up.  I  set  out  to 
explore  the  island,  without  my  gun,  however,  contrary  to  my  wont, 
having  unluckily  left  my  powder  in  the  other  canoe.  As  I  approached 
a  fSeJlen  spruce  tree  that  lay  about  thirty  yards  off,  with  its  top  in  the 
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water,  I  saw  coming  towards  me  from  on  the  other  side — a  fox ! 
The  fellow  was  of  the  variety  called  "  Cross  Fox,"  lean  and  hungry- 
looking.  He  trotted  leisurely  on,  as  one  sees  a  dog  trotting  along  a 
pathway, — occasionally  pausing  to  sniff  at  a  dead  craw-fish.  I  did 
not  attempt  to  hide  myself,  but  stood  perfectly  still.  He  came  care- 
lessly on,  and  cleared  the  tree  with  the  lightest  and  gracefuUest  of 
leaps,  but  his  black  paws  hardly  touched  the  sand  before  he  had 
whisked  like  lightning  from  his  course,  and  disappeared  in  the  wood. 

As  the  island  is  not  a  mile  long  and  only  a  few  hundred  yards 
across,  it  was  a  matter  of  wonderment  how  he  got  here,  or  what  he 
could  find  here  to  live  upon.  The  men  said  he  had  most  likely  come 
across  on  the  ice  from  the  main  land  (a  distance  of  about  four  miles) 
in  the  winter,  and  had  not  dared  to  swim  back  again.  We  found 
marks  of  digging  in  various  parts  of  the  island,  and  conjectured  he 
had  been  reduced  to  a  partly  vegetable  diet.  K  he  could  have 
trotted  undisturbed  a  few  rods  further,  he  would  have  found  what  I 
picked  up  in  his  stead,  the  dead  body  of  a  little  warbler  that  had 
evidently  been  beaten  down  and  drowned  in  the  storm  the  day 
before,  and  lay  on  its  back  on  the  sand  at  the  water's  edge,  the  wings 
a  little  open,  quite  fresh,  and  the  plumage  hardly  ruffled. 

At  dusk,  two  figures  appeared  on  the  beach  of  an  island  about 
half  a  mile  off.  Our  men  said  they  were  "  Frangais,"  that  is,  not 
Indians,*  but  more  could  not  be  made  out.  They  proved  afterwards 
to  have  been  some  of  our  friends  of  the  bateau,  but  they  had 
encamped  on  the  opposite  side  of  the  island,  and  did  not  see  us.  It 
rained  at  intervals,  and  blew  very  hard  in  the  night,  the  wind  shift- 
ing from  north-west  to  north-east.  We  had  fears  for  our  tent,  but  for- 
tified ourselves  by  felling  a  few  trees  to  windward. 

Aug,  15tA. — At  five  o'clock  this  morning  it  still  blew  hard, 
and  although  the  wind  was  more  off  shore,  and  the  waves  accordingly 
not  so  high,  yet  the  rollers  were  plunging  along  the  beach  with  a  vio- 
lence that  rendered  embarkation  somewhat  hazardous.  But  we  were 
aU  anxious  to  be  off.     To-day  was  the  day  fixed  for  reaching  the 

^  These  half-breed  voyageurs  are  true  creatures  of  tradition,  and  stiU  diTide  th« 
human  race  into  but  two  classes,  <*/VanpaM  '*  and  **  Sauvages"  Before  I  understood 
this,  one  morning  we  found  on  a  beach  where  we  landed,  tracks  of  men  who,  thej 
were  "  Fran9ais."  When  I  asked  them  how  they  knew  this,  they  pointed  to  the 
^boU-heA  in  the  sand. 
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Saolt,  and  we  could  reach  it  easily  from  here.  Our  men  were  as 
eager  to  be  gone  as  we,  for  they  had  worked  long  enough  at  one  job 
to  be  gjlad  of  a  change.  Then  at  this  season  it  was  as  like  as  not  to 
blow  for  a  week,  and  harder,  and  our  provisions  would  not  hold  out 
many  days. 

So  the  canoe  was  set  afloat,  and  held  head  to  sea  by  a  man  on 
each  side,  standing  up  to  his  middle  in  the  water.  In  this  position  it 
was  carefully  loaded,  and  we  got  on  bofird  over  the  stem.  Finally 
the  men  contriyed  to  get  in  and  push  off  without  serious  accident, 
though  not  without  shipping  a  good  deal  of  water.  As  the  wind 
was  directly  off  shore,  matters  improved  as  we  proceeded,  and  before 
long  we  were  under  the  lee  of  Gros-Cap. 

The  thickets  of  white  flowering-raspberry  were  now  full  of  fruit ;  the 
berries  averaging  about  three  quarters  of  an  inch  in  length,  by  two 
thirds  in  diameter,  and  rather  firmer  and  more  sjrmmetrical  than 
the  common  cultivated  species.  The  taste  is  slightly  acid,  but 
agreeable.  Probably  they  were  not  entirely  ripe.  Tliere  was  also 
an  abundance  of  the  common  wild  raspberries. 

From  Gros-Cap  to  the  mouth  9f  the  river,  the  water  was  not  more 
than  three  or  four  feet  deep;  the  bottom  gravel.  Farther  out 
it  is  deeper,  but  the  amount  of  water  that  leaves  the  lake  is 
small,  as  is  shown  by  the  moderate  rate  of  the  current  at  the 
entrance  of  the  river,  notwithstanding  the  narrowness  of  the  outlet. 
At  the  Pointe-aux-Pins,  where  the  shores  from  being  over  two 
miles  apart  suddenly  approach  to  within  half  a  mile  of  each  other, 
we  did  not  perceive  any  acceleration  of  the  current.  The  fact  is 
the  channel  has  only  this  width  all  the  way  down  to  the  Sault ;  the 
rest  being  very  shallow.  The  banks  are  low,  so  that  a  very  slight 
elevation  of  the  surface  of  the  lake  would  give  an  outlet  of  five  or 
ten  miles  in  width  down  to  the  Sault,  and  expanding  below. 

Arriving  at  the  head  of  the  portage,  we  found  some  of  our  friends 
awaiting  us.  Both  the  boats  had  got  in  just  before  us,  and  they 
had  hastened  to  get  on  their  civilized  costume  and  run  back  to  meet 
us.  Singularly  enough,  the  "  Dancing  Feather  "  had  arrived  that 
morning,  about  two  hours  before  us !  So  here  we  were  all  on  the 
day  appointed  for  meeting,  although  we  had  paddled  four  hundred 
miles,  and  they  twice  as  far  since  we  parted. 


122  LAKE  8UPBRI0R. 

We  had  arranged  to  shoot  the  Rapids,  instead  of  landing  above. 
The  men  did  not  seem  to  think  it  much  of  an  exploit,  and  made  no 
change  in  the  stowage  of  the  canoe.  The  oars  were  taken  in ;  the 
steersman  and  bowman  furnished  with  paddles  instead.  We  glided 
quietly  down,  the  paddles  just  touching  occasionallj,  with  a  few  rapid 
and  vigorous  strokes  at  certain  points. 

The  water  is  so  little  broken  that  we  seemed  not  to  be  moving 
very  fast,  and  it  was  startling  on  looking  down  over  the  side  to  see 
the  bowlders  on  the  bottom  twitched  by  so  quickly  that  it  was  impos- 
sible to  see  their  forms.  It  was  like  looking  down  from  a  railway 
car  upon  the  sleepers.  Whether  from  bravado  on  the  part  of  our 
men,  or  from  the  necessity  of  the  case,  we  several  times  passed  with- 
in a  foot  or  less  of  rocks  apparently  just  under  the  surface.  We 
were  not  more  than  three  or  four  minutes  going  down,  though  the 
distance  is  nearly  three  quarters  of  a  mile. 


CHAPTER  IV. 

PROM    THE    SAULT    HOMEWARD. 

Lake  Superior  is  to  be  figured  to  the  mind  as  a  vast  basin  with  a 
high  rocky  rim,  scooped  out  of  the  plateau  extending  from  the  AUe- 
ghanies  to  the  Mississippi  valley,  a  little  to  the  south  of  the  height  of 
land.  Its  dimensions,  according  to  Capt.  Bayfield,  are  three  hundred 
and  sixty  miles  in  length,  one  hundred  and  forty  in  breadth,  and  fifteen 
hundred  in  circumference.  The  mountainous  rim  is  almost  unbroken ; 
its  height  varies  from  the  average  of  about  three  or  four  hundred 
feet,  to  twelve  or  thirteen  hundred ;  the  slopes  are  gradual  towards 
the  north,  and  abrupt  on  the  opposite  side,  so  that  on  the  north  shore 
the  cli&  rise  steeply  from  the  water,  whilst  on  the  south  it  is  said 
the  ascent  is  more  gentle  ;  the  abrupt  faces  being  inland. 

This  difference  of  formation,  joined  to  the  prevalence  of  northerly 
winds,  has  given  very  difierent  aspects  to  the  two  shores ;  the  southern 
showing  broad  sand-beaches  and  remarkable  hills  of  sand,  whereas 
on  the  north  shore  the  beaches  are  of  large  angular  stones,  and  sand 
18  hardly  to  be  seen  except  at  the  mouths  of  the  rivers.  The  rivers 
of  the  southern  shore  are  often  silted  up,  and  almost  invariably,  it  is 
said,  barred  across  by  sand-spits,  so  that  they  run  sometimes  for 
miles  parallel  to  the  lake,  and  separated  from  it  only  by  narrow  strips 
of  sand  projecting  from  the  west. 

The  continuity  of  this  rim  occasions  a  great  similarity  among  the 
little  rivers  on  the  north  and  east  shores,  and  no  doubt  elsewhere. 
They  all  come  in  with  rapids  and  little  falls  near  the  lake,  and  more 
considerable  ones  farther  back.  These  streams  are  said  often  to  have 
in  their  short  course  a  descent  of  five  or  six  hundred  feet. 
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This  huge  basin  is  filled  with  clear,  icy  water,  of  a  greenish  cast, 
the  average  temperature  about  40^  Fahrenheit.*  Its  surface  is 
six  hundred  and  twenty-seven  feet  above  the  level  of  the  sea ;  its 
depth,  so  far  as  actual  soundings  go,  is  a  hundred  and  thirty-two 
fathoms,  that  is,  one  hundred  and  sixty-five  feet  below  the  sea  level ; 
but  Bayfield  conjectures  it  may  be  over  two  hundred  fathoms  in  some 
places.f 

In  geographical  position  the  lake  would  naturally  seem  to  lie 
within  the  zone  of  civilization.  But  on  the  north  shore  we  find  we 
have  already  got  into  the  Northern  Regions.  The  trees  and  shrubs 
are  the  same  as  are  found  on  Hudson's  Bay ;  spruces,  birches  and 
poplars ;  the  Vaccinia  and  Labrador  tea.  Still  more  characteristic 
are  the  deep  beds  of  moss  and  lichen,  and  the  alternation  of  the  dense 
growth  along  the  water,  with  the  dry,  barren,  lichenous  plains  of  the 
interior.  Here  we  are  already  in  the  Fur  Countries ;  the  land  of 
voyageurs  and  trappers  ;  not  from  any  accident,  but  from  the  cha^ 
acter  of  the  soil  and  climate.  Unless  the  mines  should  attract  and 
support  a  population,  one  sees  not  how  this  region  should  ever  be 
inhabited. 

This  stem  and  northern  character  is  shown  in  nothing  more  clearly 
than  in  the  scarcity  of  animals.  The  woods  are  silent,  and  as  if  de- 
serted ;  one  may  walk  for  hours  without  hearing  an  animal  sound, 
and  when  he  does,  it  is  of  a  wild  and  lonely  character ;  the  cry  of  a 
loon,  or  the  Canada  jay,  the  startling  rattle  of  the  arctic  woodpecker, 
or  the  sweet,  solemn  note  of  the  white-throated  sparrow.  Occasion- 
ally you  come  upon  a  silent,  solitary  pigeon  sitting  upon  a  dead 
bough ;  or  a  little  troop  of  gold-crests  and  chickadees,  with  their 
cousins  of  Hudson's  Bay,  comes  drifting  through  the  tree-tops.  It 
is  like  being  transported  to  the  early  ages  of  the  earth,  when  the 
mosses  and  pines  had  just  begun  to  cover  the  primeval  rock,  and 
the  animals  as  yet  ventured  timidly  forth  into  the  new  world. 

The  lake  shows  in  all  its  features  a  continental  uniqueness  and 
uniformity,  appropriate  to  the  largest  body  of  fresh  water  on  the 

*  Logan,  and  Dr.  Charles  T.  Jackson.  A  recent  letter  from  the  lake,  dated  July  1, 
1849,  mentions  the  temperature  of  the  surface,  at  eight  o'clock,  P.  M.,  as  37®. 

t  According  to  Bayfield's  paper  in  the  Transactions  of  the  Literary  and  Scientiilt 
Society  of  Quebec,  (cited  in  Bouchette's  **  British  Dominions  in  North  America."  L, 
128,  et  seq.) 
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^obe.  The  woods  and  rocks  are  eyerywhere  the  same,  or  siuular. 
The  rivers  and  tiie  islands  are  counterparts  of  each  other.  The  very 
ishes,  although  kept  there  by  no  material  barrier,  are  yet  different 
firom  those  of  the  other  lakes.  Where  differences  exist  between  the 
Tftrions  parts,  they  are  broad  and  gradual. 

Aug.  16tA,  Vltk  and  IStA.  —  Principally  employed  in  arranging 
and  packing  specimens.  Prof.  Agassiz'  collection  alone  occu[ued 
four  barrels  and  twelve  boxes,  mostly  of  large  size. 

In  the  meantime  our  party  gradually  dispersed.  Some  took  ilie 
stemner  for  Mackinaw ;  others  were  to  remain  for  a  few  days  at  the 
Sault,  whilst  another  party  determined  to  take  the  English  steamer 
"  Gore,"  to  Sturgeon  Bay,  and  return  home  through  Upper  Canada. 

Aug.  19(A. — We  started  at  eight  o'clock  A.M.  in  the  "  Gore,"  a 
very  well-arranged  and  comfortable  boat.  Our  first  move  was  to 
cross  the  river,  where  we  took  in  the  (English)  Bishop  of  Toronto, 
with  his  chapl^  and  another  clergyman.  We  understood  they  had 
been  consecratiug  a  church  on  the  English  side. 

The  scenery  below  the  Sault  is  pleasing,  and  m.  many  respects  like 
that  we  had  just  left,  as  if  the  influence  of  the  Great  Lake  extended 
beyond  its  shores.  The  trees  seemed  to  be  of  the  same  species,  and 
there  was  the  same  abundance  of  wooded  islands  and  islets.  The 
Professor  observed  that  the  scratches  on  the  rocks  were  not  parallel 
to  the  valley,  but  have  a  constant  north  and  south  direction.  The 
high  land  forming  the  sides  of  the  valley  retreats  gradually  on  each 
side,  leaving  a  wide  expanse  of  low  shores  which  would  be  inundated 
by  a  slight  elevation  of  the  water.  For  some  distance  below  the 
Sautt  the  river  is  shallow,  and  the  bottom  distinctly  visible,  showing 
ripple-marks  in  many  places  which  are  constantly  covered  by  several 
feet  of  water. 

About  three  o'clock  P.M.,  we  reached  the  Bruce  copper-mine,  to 
the  northward  of  St.  Joseph's  Island.  The  long  wooden  pier  to 
which  we  moored  was  heaped  with  the  most  brilliant  ore  of  the  kinds 
the  miners  call  "  horseflesh"  and  "  peacock  ore,"  having  every  hue 
of  blue,  purple  and  golden.  The  first  question  the  agent  asked  us 
when  we  landed,  was,  whether  we  had  a  medical  man  with  us,  for 
two  of  his  men  had  just  been  injured  by  a  premature^  explosion.  For- 
tunately, there  were  two  of  the  profession  in  our  party,  not  to  count 
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the  Professor,  and  the  poor  fellows  were  immediately  attended  to. 
They  were  dreadfully  burnt  and  torn  about  the  face,  and  were  moan- 
ing with  pain,  and  still  more  at  the  thoughts  of  losing  their  eyes,  and 
thus  their  means  of  support.  The  doctors  shook  their  heads  at  first, 
but  afterwards,  after  proper  washing,  &c.,  their  case  looked  better. 
They  were  taken  on  board  to  be  carried  to  the  hospital  at  Penetan- 
guishene,  and  we  had  the  satisfaction  on  landing  them  there  of  believe 
jng  that  they  would  come  out  with  an  eye  apiece,  at  the  worst. 

This  mine  belongs  to  the  Montreal  Company,  and  the  little  settle- 
ment has  a  thriving  look.  The  works  that  we  saw  were  mostly  open 
trenches,  displaying  a  few  feet  of  top-soil,  consisting  of  unstratified 
drift,  clay  with  scratched  pebbles  and  bowlders.  The  metalliferous 
rock,  which  is  sienite  and  metamorphic  talc-schist,  with  veins  of 
quartz,  is  also  polished  and  scratched.  The  ore  consists  of  various 
sulphurets  of  copper,  particularly  the  yellow.  At  St.  Joseph's,  where 
we  stopped  to  wood,  the  Captain,  (a  very  intelligent  man,  abounding 
in  information  concerning  the  country,)  took  us  to  see  a  rock  which 
he  considered  a  great  curiosity.  It  proved  to  be  a  large  bowlder  of 
the  most  beautiful  conglomerate,  presenting  a  great  variety  of  bril- 
liant colors ;  agates,  jasper,  porphyry,  trap,  &c.,  all  polished  down  to 
an  even  surface.  Other  bowlders  of  the  same  kind  were  lying  about 
near  the  beach.  The  rock  in  place  is  Trenton  limestone,  and  full 
of  the  organic  remains  peculiar  to  that  deposit.  We  observed  great 
numbers  of  bowlders  on  all  the  islands  we  passed  in  Lake  Huron. 

There  is  a  little  settlement  on  this  end  of  the  island,  which  the 
captain  called  his,  as  the  land  belongs  to  him.  He  bought  seven 
hundred  acres,  (no  doubt  of  our  friend  the  Major  and  his  co-tenant,) 
at  the  rate  of  twenty  cents  an  acre,  for  land  said  to  be  fertile,  and 
certainly  supporting  a  fine  growth  of  hard- wood  trees. 

In  the  evening  the  Professor  made  the  following  remarks  on  occa- 
sion of  the  bowlder ; 

"  This  bowlder  may  be  considered  as  an  epitome  of  all  the  rocks  we  have 
seen.  A  complete  examination  of  it  would  occupy  a  geologist  many  months. 
This  conglomerate  is  associated  with  the  oldest  stratified  formations,  and  must 
have  been  formed  in  the  same  epoch  with  them.  Its  component  parts  give 
us  some  insight  into  its  age.  It  contains  no  fragment  of  fossiliferous  rook ; 
thus  the  pebbles  of  which  it  is  composed  must  have  been  broken  oS,  rolled 
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by  the  wftTes  tnd  thereby  rounded  and  smoothed,  and  afterwards  cemented 
together,  before  the  appearance  of  animal  life  on  the  earth.  On  the  other 
hand  ift  contains  trap ;  thus  trap-dykes  must  have  been  thrown  up  at  thai 
early  period.  Its  other  elements  are  jasper,  porphyry,  agate,  quartz,*  and 
even  mica ;  all  belonging  to  the  ancient  rocks  which  we  have  seen  on  Lake 
Superior.  In  one  of  the  bowlders  the  materials  are  slightly  stratified,  so 
that  they  had  been  arranged  in  layers  before  they  were  cemented  together. 
In  all  of  them  the  cement  is  more  or  less  vitrified,  showing  a  strong  action 
of  heat  This  must  have  been  derived  from  plutonic  agencies,  so  that  the 
plutonic  action  on  the  lake  commenced  before  the  introduction  of  animal  life. 
The  sandstone  fermations  about  Gros-Cap  and  Batcheewauung  Bay  indicate 
in  all  probability  the  beaches  of  the  ancient  continents  from  which  these  frag- 
mente  were  detached,  and  the  outlines  of  the  seas  by  which  they  were  rolled 
and  worn.  Afterwards  they  were  conglomerated,  and  then  removed  hither 
by  other  agencies.  This  bowlder  does  not  show  the  marks  of  having  been 
transported  by  the  action  of  water.  Its  surface  is  smoothed  and  grooved  in 
a  uniform  manner,  without  tbe  slightest  reference  to  the  different  hardness 
of  its  various  materials.  Had  it  been  worn  into  its  present  shape  by  the 
action  of  water,  the  harder  stones  would  be  left  prominent.  I  have  no  doubt, 
from  similarity  of  its  appearance  in  this  respect  to  the  rocks  of  the  present  gla- 
ciers of  Switzerland,  that  it  has  been  firmly  fixed  in  a  heavy  mass  of  ice  and 
moved  steadily  forward  in  one  direction,  and  thereby  ground  down." 

These  remarks  being  made  in  the  main  cabin,  in  the  presence  of 
the  Captain  and  the  other  passengers,  one  of  the  clergymen  after- 
wards took  the  Professor  to  task  for  denying  that  the  world  and  its 
inhabitants  were*  all  made  at  once,  as  if  this  was  a  well-understood 
thing,  and  got  quite  indignant,  when  he  would  not  admit  that  the 
Bible  had  so  settled  it.  His  tone  on  this  occasion,  (for  otherwise  he 
appeared  to  be  a  well-bred  and  educated  man,)  seemed  to  indicate  a 
different  position  of  the  old  theologico-geological  question  here,  a 
question  one  would  have  thought  finally  disposed  of  among  men  of 
liberal  training. 

Aug,  20th. — Wc  stopped  this  morning  at  a  little  settlement  on  the 
Grand  Manitoulin,  whither  the  Indians  come  yearly  to  receive  their 
"  presents."  A  few  soldiers  are  stationed  here  to  keep  order  on 
these  occasions.  It  is  a  significant  fact  that  both  here  and  at  Mack- 
inaw, the  ground-rent  paid  by  the  British  and  United  States  govern- 
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ments  to  the  ori^nal  lords  of  the  soil,  goes  under  the  name  of  a 
presentj  as  if  dependent  on  the  mere  good-will  and  pleasure  of  the 
tenants. 

The  Indians  had  been  collected  here  a  week  or  two  before,  it  was 
Biud,  to  the  number  of  three  or  four  thousand ;  we  saw  the  traces  of 
their  encampment  on  the  beach.  In  general  it  is  only  those  living  in 
the  neighborhood  that  come,  since  to  journey  hither  from  the  more 
distant  villages  would  cost  more  than  the  "  present"  would  come 
to. 

On  one  occasion,  the  Captain  saw  a  general  collection  of  the  tribe 
from  all  quarters,  as  far  as  the  Bed  River  settlement  on  the  one 
hand,  and  Hudson's  Bay  on  the  other.  There  were  in  all  about  five 
thousand  six  hundred  persons,  men,  women,  and  children.  As  usual 
they  carried  little  or  no  food  with  them,  and  such  a  multitude  soon 
exhausted  the  fish  and  game  of  the  neighborhood.  Terrible  want 
ensued,  and  as  the  English  authorities  for  some  time  refused  any 
assistance,  many  were  near  starvation.  Some  families,  to  his  knowl- 
edge, went  three  days  without  food ;  others  lived  on  small  bits  of 
maple  sugar,  which  were  divided  with  scrupulous  accuracy.  At  last 
the  oflSccr  in  charge  ordered  some  Indian  com  and  "  grease*'  to  be 
served  out  to  them.  The  Captain  was  standing  with  the  officers  when 
this  order  was  executed,  and  understood  (though  tJiei/  did  not,)  the 
speech  the  chief  made  to  his  men  on  the  occasion.  "  When  strangers 
come  to  visit  m«,"  said  he,  "we  look  round  for  the  best  we  have,  to 
offer  to  them.     But  we  must  take  this,  or  starve." 

If  it  be  said  that  the  strict  law  of  nations  is  not  applicable  to  deal- 
ings with  savages,  any  more  than  the  municipal  Jaw  to  the  manage- 
ment of  children, — at  least  they  should  have  the  benefit  of  the 
principle.  If  we  claim  to  stand  in  loco  parentis  with  regard  to  them, 
we  should  show  some  parental  solicitude  for  their  welfare.  But  the 
poor  savages  fall  between  the  two  stools,  and  get  neither  law,  equity, 
nor  loving  kindness  at  our  hands.  It  is  difficult  to  see,  for  instance, 
why  the  annual  stipend  should  not  be  paid  to  the  Indians  at  places 
in  a  measure  convenient  for  them  to  receive  it,  say  at  La  Pointe,  on 
the  American  side,  and  Fort  William,  the  Bed  River  settlement,  and 
the  like  on  the  Canadian,  instead  of  practically  cheating  them  out  of 
it  in  this  way. 
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The  settlement  canfdsts  of  a  store-house  on  the  beach,  and  a  few 
neat  whitewashed  cottages  along  the  top  of  the  high  bank,  with  their 
fitrnts  ovemin  with  vines.  A  little  way  back  from  the  bluff  was  a  neat 
Gothic  church,  of  wood,  not  quite  finished  ;  service  was  held  in  a 
small  building  beyond.  The  rock,  which  is  Trenton  limestone,  and 
fiill  of  fossils,  crops  out  everywhere  in  nearly  horizontal  strata. 

Soon- after  leaving  this  place  we  entered  the  Georgian  Bay,  so 
called,  the  Captain  says,  ever  smce  he  has  known  it,  though  one  sees 
it  n&med  Lake  Manitoulin,  or  Manitoulin  Bay,  on  some  maps.  He 
commanded  the  first  steamboat  that  plied  between  Penetanguishene 
and  the  Sault..  The  trip  occupied  four  or  five  days ;  they  crept 
along  the  northern  shore,  stopping  to  cut  wood  where  they  wanted  it, 
and  lying  by  at  night. 

High  land  was  now  in  sight  to  the  northward ;  mountains  of  about 
twelve  hundred  feet  elevation.  The  water  is  very  deep,  but  from 
the  number  of  islands  and  rocks,  the  navigation  is  dangerous,  and  it 
is  necessary  to  anchor  in  case  of  fog.  Sometimes  no  bottom  can  be 
had  close  to  shore,  and  then  they  have  to  make  fast  to  trees.  Nor- 
thern Lights  this  evening. 

Aug.  2I9L — We  arrived  at  Penetanguishene  early  in  the  fore- 
noon, and  remained  there  a  short  time  to  wood,  &c.  The  wounded 
men  were  carried  on  mattresses  to  the  Military  Hospital.  Near  the 
entrance  was  a  war  steamer,  moored  at  one  of  the  wharves.  This 
vessel,  in  accordance  with  treaty,  carries  but  one  gun.  The  village 
is  situated  at  the  bottom  of  a  deep  narrow  bay  ;  the  shores  on  the 
right  going  in  are  low  and  covered  with  wood ;  on  the  left,  the  ground 
rising  and  cleared  for  cultivation.  The  sight  of  fences  and  farm- 
houses here  was  more  home-Uke  than  anything  we  had  seen  for  some 
time.  The  place  seems  to  be  a  thriving  one,  and  it  is  thought  the 
road  from  the  lake  to  Toronto  will  ultimately  commence  here.  The 
upper  part  of  the  bay,  however,  near  the  town,  seems  to  be  too  shal- 
low to  favor  navigation.  Judging  from  a  slip  of  paper  offering  a 
reward  for  certain  Indian  curiosities,  which  was  stuck  up  in  one  of 
the  shops,  there  would  seem  to  be  some  one  here  who  has  the  good 
sense  to  look  after  the  remains  of  the  aboriginal  inhabitants. 

The  distance  to  Sturgeon  Bay,  where  we  were  to  leave  the 
boat,  is  not  great,  but  from  the  stop  at  Penetanguishene,  and  the 
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erookedness  of  the  course,  it  was  two  o'clock  before  we  got  there. 
On  our  arrival,  we  found  some  confusion.  So  large  a  number  of  pas- 
sengers  had  not  been  expected,  for  the  travel  on  this  route  is  very 
inconsiderable  ;  the  boats  being  maintained  principally  by  their  con- 
tracts with  the  PostH)ffice. 

The  place  consists  of  a  small  gap  cut  in  the  forest,  large  enough 
for  a  single  rather  neat  frame-house  and  out-buildings.  From  it  a 
dark  lane,  cut  straight  into,  the  woods,  was  the  road  we  were  to  take, 
a  highway  in  its  most  primitive  stages,  as  we  found  when,  after  some 
delay,  we  got  off  in  three  large  open  wagons,  into  which  we  were 
stowed  with  our  luggage,  as  close  as  cattle  on  the  way  to  market. 

We  found  on  our  first  landing  a  marked  change  both  in  the  Fauna 
and  the  Flora.  The  woods  are  like  those  of  Western  New  York  in 
tiie  size  and  species  of  the  trees.  We  saw  again  red  and  sugar 
maples,  red  and  white  oaks,  hop-hornbeam,  beech,  ash,  basswood, 
sumach,  &c.,  and  among  the  birds  we  recognized  the  red-headed 
woodpecker  and  blue  jay. 

The  road  for  the  first  thirteen  miles  was  as  bad  as  could  be  found, 
at  this  season  of  the  year,  on  the  continent,  and  we  had  to  keep  all 
the  way  at  a  walk.  In  the  spring  I  should  think  it  could  be  hardly 
passable  by  heavy  wagons.  For  this  distance,  we  saw  no  signs  of 
habitation  except  a  few  scattered  ruinous  log-cabins,  built  by  Indians, 
who"  had  been  encouraged  to  settle  here,  but  who  had  long  since 
deserted  them. 

After  that  we  began  to  meet  clearings,  growing  more  and  more 
numerous  as  we  approached  Coldwater.  At  one  of  these  we  suc- 
ceeded in  getting  some  excellent  bread  and  milk,  after  convincing 
the  mistress,  a  canny  North-country  woman,  of  our  solvency. 

Coldwater  is  a  decayed  looking  village,  run  to  pigs,  snake-fences 
and  wide  straggling  streets.  According  to  the  Bishop,  who  as  cura- 
tor of  things  spiritual  in  this  district  ought  to  know,  the  inhabitants 
have  a  very  general  antipathy  to  the  article  after  which  the  place  is 
called,  whence  perhaps  their  unprosperous  condition.  Beyond  Cold- 
water  we  got  on  to  higher  land,  where  the  road  is  better,  and  we 
mended  our  pace,  but  it  was  dark  before  we  reached  Orilla  Landing 
on  Lake  Simcoe. 

Finding  the  steamer  here,  we  went  on  board  to  engage  our  pas- 
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8^,  alid  were  so  rnnch  pleased  with  tiie  appearance  of  things,  that 
we  resolyed  to  pass  the  night  there  rather  than  at  the  tavern. 

Aug.  22d. — ^The  Lake  Simcoe  District  as  it  is  called,  is,  it  seems, 
already  noted  for  its  fertility,  particularly  as  a  wheat  country, 
although  a  large  part  of  it  is  still  uncleared.  Judging  from  the 
growth  oi  timber,  the  portion  on  Lake  Huron  must  be  at  least  equal 
to  any  of  it.  Patriotic  and  enthusiastic  Sir  Francis  Head  pronounces 
it  the  best  land  in  North  America ;  but  without  going  so  far  as  this, 
it  may  probably  approach  that  of  the  north-western  part  of  New 
York.  The  immediate  border  of  the  lake  is,  as  I  understand,  less 
fertile ;  for  this  reason,  probably,  the  forest  is  but  sparingly  inteiv 
nipted  by  clearings.  The  lake  is  too  large,  and  its  shores  too  low 
and  flat,  to  be  beautiful ;  but  it  is  saved  from  monotony  by  numbers 
of  wooded  islets.    Its  height  above  Lake  Huron  is  152  feet. 

About  noon  we  came  to  a  river-like  strait,  with  wide  sedgy  shores, 
which  are  said  to  afford  capital  duck  and  snipe  shooting.  Even  at 
this  time  there  were  a  few  ducks.  Arriving  at  Holland  Landing,  we 
found  the  same  difficulty  about  conveyances  to  St.  Albans,  and  most 
of  us  walked  thither,  three  miles,  sending  our  luggage  by  a  wagon. 

The  name  St.  Albans  has  an  old-world  sound,  and  the  place 
itself  had  an  old-world  look,  for,  though  a  raw  kind  of  village 
enough,  yet  there  were,  I  think,  five  very  nice  saddlers'  shops,  a 
tailor  "  from  London,*'  with  a  very  neat  establishment,  and  other 
signs  of  a  somewhat  aristocratic  element  in  the  population,  probably 
due  to  the  number  of  retired  British  officers  who  have  farms  in  the 
neighborhood,  and  still  keep  up  the  equestrian  habits,  and  something 
of  the  attention  to  dress,  that  distinguish  their  nation  and  class. 
Even  the  public  houses  were  not  "  hotels,"  but  "  inns." 

After  dinner  we  packed  into  two  stages,  which,  however,  would  not 
contain  our  effects,  so  they  had  to  follow  after,  whereby  we  were 
much  delayed,  and  I  lost  my  best  Mackinaw  blanket,  faithful  com- 
panion  in  the  wilderness,  purloined  from  the  top  of  my  trunk. 

The  road  beyond  St.  Albans  is  everywhere  excellently  well  built, 
but  the  first  part  of  it  had  been  but  recently  macadamized,  which 
reduced  our  pace  to  a  walk.  The  country  all  the  way  is  very  pretty, 
neat  villages  and  farm-houses  increasing  in  number  as  we  approached 
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Toronto,  and  all  filled  with  troops  of  the  rosiest  children,  and  gwp- 
rounded  by  fine  orchards  and  corn-fields.  The  hay  seemed  in  many 
instances  at  least  to  be  stacked,  in  the  English  fashion,  instead  of 
being  stored  in  barns.  Vines  and  ornamental  trees  were  beginning 
to  be  cultivated  about  the  houses,  though  the  prevalence  of  balsam- 
firs  showed  that  they  had  not  got  far  in  this  direction.  The  houses 
are  sometimes  of  a  very  agreeable  cream-colored  brick,  made  in  the 
neighborhood  ;  most  frequently,  however,  rough-cast,  upon  lath,  with 
a  mixture  of  plaster,  lime  and  coarse  sand,  which  is  said  to  stand 
perfectly  well.  The  forest  trees  are  principally*  white  pines,  some 
very  fine  specimens  of  which  we  §aw  along  the  road.  These  afibrd 
employment  to  a  number  of  steam  saw-mills,  and  large  quandties  of 
lumber  are  exported  from  Toronto. 

The  government  lands  here,  I  was  told,  are  divided  off  into  strips 
two  lots  deep,  by  parallel  roads,  and  these  being  joined  at  certain 
intervals  by  cross  lanes,  the  division  of  farms  is  rendered  very  sym- 
metrical. Probably,  however,  this  necessitates  the  buying  of  an 
entire  lot,  or  none  at  all  ;  at  all  events,  we  understood  that  for  some 
reason  or  other  the  transfer  of  real  estate  is  much  hampered  by  the 
regulations  of  the  Land  Office. 

We  arrived  at  Toronto  by  gas-Ught,  and  found  nobody  awake  but 
a  train  of  geese  who  were  solemnly  waddling  across  the  street. 
We  went  to  the  Wellington  Hotel,  a  very  dirty  and  uncomfortable 
place. 

Au(j.  2M, — Our  baggage  did  not  arrive  until  this  morning,  fif- 
teen minutes  before  the  boat  for  Queenston  started.  My  compan- 
ions contrived  to  get  on  board,  but  I  was  left  to  pass  the  day  in 
Toronto.  My  first  move  was  to  transport  my  efiects  to  the  North 
American  House,  somewhat  better  than  the  other,  but  very  far  from 
good. 

Toronto  is  very  regularly  built,  of  the  cream-colored  brick  above- 
noticed,  in  some  cases  stuccoed.  The  streets  are  wide,  and  both 
carriageway  and  sidewalk  made  of  plank,  laid  transversely.  Many 
of  the  houses  in  the  suburbs  have  extensive  gardens  and  ornamental 
grounds,  but  in  the  city  itself  there  are  no  buildings  of  much  preten- 
sion to  beauty,  and  very  few  attractive  shops. 
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Aug.  24(A. — Early  this  moniing  I  took  to  tiie  boat  for  Queens- 
ton,  and  thence  by  a  very  wretched  railway  reached  Niagara  to 
dinner. 

Aug.  2Sdh. — ^We  went  by  the  rsukoad  to  Lockport,  to  pay  a  visit 
to  Colonel  Jewett,  the  most  warm-hearted  of  collectors  of  fossils.  He 
showed  ns  his  collection  as  fjBur  as  it  was  accessible,  gave  the  Pro- 
fessor seyeral  specimens,  and  showed  us  where  to  pick  up  more  for 
oorselves.  At  the  quarry  of  hydraulic  limestone  we  saw  an  interest^ 
ing  document  for  the  geology  of  the  driftrperiod.  The  soft  rock  was 
abundantly  furrowed,  from  a  direction  a  little  west  of  north.  One  of 
these  furrows  gradually  deepened,  until  it  was  interrupted  by  a  suo- 
cesaon  of  horseshoe  shaped  hollows,  sloping  from  the  north,  and  deep 
and  abrupt  towards  the  south,  showing  that  the  furrowing  mass  was 
moving  from  north  to  south,  and  from  some  mterruption  had  chipped 
out  these  bits. 

From  Lockport  we  drove  to  the  Une  of  the  railroad,  and  returned 
home  by  the  same  way  as  we  came. 


BITD  or  THB  KABBATXTB. 


LAXE  SUPERIOR. 


PHYSICAL  CHARACTER,  VEGETATION, 

AND  ANIMALS, 

COMPARED  WITH  THOSE  Of  OTHER  AMD  SIlflLAR  REGIONS. 


LAKE  SUPJERIOE. 


I. 

THE  NORTHERN  VEGETATION  COMPARED  WITH  THAT  OP 

THE  JURA  AND  THE  ALPS. 


It  is  now  umvenany  known  that  living  being?,  animals  and  plants^ 
are  not  scattered  at  random  over  the  surface  of  the  whole  globe. 
Their  distribiition,  on  the  contrary,  is  regolated  by  particular  laws 
which  give  each  country  a  peculiar  aspect.  We  call  climate  the 
phyfflcal  conditions  which  seem  to  regulate  tins  distribution,  however 
diversified  the  causes  thus  acting  may  be.  The  distribution  of  heat 
an  the  year  round ;  the  mode  of  succession  of  temperature,  either 
by  sudden  or  gradual  changes  ;  the  degree  of  moisture  of  the  atmoa* 
phere ;  the  pressure  of  the  air ;  the  amount  of  light ;  the  electric 
condition  of  the  atmosphere ;  all  these  and  perhaps  some  other  agents 
continually  influence  the  growth  of  plants  and  the  development  of 
animals.  The  nature  of  the  soil  ia  no  less  powerful  in  its  influence 
upon  organized  beings,  though  here  also  very  different  agents  are 
considered  under  one  head ;  as  the  chemical  properties  of  the  ground 
are  endently  as  efficient  as  the  physical. 

Let  us  for  a  moment  examme  these  circumstances.  Temperature 
seeHis  to  be  the  all-ruling  power.  With  the  returning  smile  of 
spring,  vegetation  bursts  out  with  new  vigor,  and  dies  again  as  the 
cold  of  winter  brings  back  its  annihilating  rigors.  Under  the  hot 
sun  of  the  tropics  the  beauty  and  variety  of  vegetation  exceed  all 
that  is  known  in  more  temperate  re^ons,  whilst  as  we  approach  the 
polar  plains  we  see  it  grow  gradually  less  diversified  and  more  dwarf* 
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ish,  thus  exhibiting  all  oyer  the  globe  a  close  connection  between 
the  modifications  of  temperature  from  the  equator  to  the  poles,  and 
the  geographical  distribution  of  yegetable  and  animal  life.  The 
more  powerful  influence  of  temperature  upon  yegetation  does  not, 
however,  preclude  the  influence  of  other  agents ;  even  the  manner 
in  which  the  same  amount  of  heat  is  distributed  over  the  earth  in  a 
given  time,  will  produce  differences.  It  is  well  known,  that  coun- 
tries in  which  the  summers  are  short  but  very  warm,  and  the  winters 
very  long  and  cold,  have  a  vegetation  totally  different  from  those 
where  the  seasons  are  more  equable  and  succeed  each  otiier  by 
gradual  changes,  although  the  mean  annual  temperature  of  both  be 
the  same.  Next  in  importance  we  may  perhaps  consider  the  degree 
of  moisture  of  the  atmosphere,  which  differs  widely  in  different  re- 
gions ;  the  damp  valleys  of  the  Mississippi,  for  instance,  present  the 
most  striking  contrast  with  the  rolling  country  farther  west.  Again, 
the  swamps  and  the  sandy  plains,  the  rocky  hills  and  the  loamy  soils, 
the  snow-clad  barrens  and  the  frozen  gravel  of  the  North,  even  under 
drcumstances  otherwise  most  similar,  afford  the  greatest  diversity  of 
vegetation.  There  is  still  another  way  in  which  moisture  may  act 
in  a  particular  manner ;  as  vegetation  is  not  influenced  amply  bj 
the  annual  amount  of  moisture,  but  also  by  the  quantity  of  water 
that  falls  at  one  time,  and  the  periods  at  wluch  it  falls.  A  low  tem- 
perature in  a  moist  climate  will  indeed  produce  some  remarkable 
peculiarities ;  for  instance  where  early  winters  cause  an  extenave 
sheet  of  snow  to  be  accumulated  over  the  ground,  and  to  protect 
vegetation  from  the  destroying  influence  of  frost ;  as  is  the  case  in 
the  Alps,  where  the  most  delicate  flowers  prosper  admirably  under 
their  white  blankets,  and  show  themselves  in  full  development  as  socm 
as  the  snow  melts  away,  late  in  the  spring,  when  the  warm  season  19 
already  fairly  set  in.  Light,  again,  independently  of  heat,  will  also 
show  its  influence ;  shaded  places  are  favorable  to  plants  winoh  would 
be  killed  under  the  more  direct  influence  of  the  rays  of  light. 

Atmospheric  pressure  would  at  first  seem  to  have  only  a  very  sub- 
ordinate influence  upon  vegetation.  But  comparing  Alpine  vegetatimi 
with  *that  of  higher  latitudes,  which  from  their  situation  must  have 
climates  otherwise  very  similar,  we  shall  be  led  to  the  conclusion  that 
atmospheric  pressure  has  its  sharo  \n  bringing  about  the  diverrity  of 
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plants ;  for  ihon^  analogoiis,  the  flora  of  the  high  North  is  bj  no 
means  identical  with  that  of  the  most  eleyated  Alpin^  ridges,  over 
which  vegetation  continues  to  extend.  The  influence  of  atmospheric 
pressure  seems  to  me  particularly  evinced  in  the  great,  I  may  say 
the  prevailing  number  of  Alpine  species  endowed  with  a  volatile  fra- 
grance which  adds  so  much  to  the  sweet  and  soothing  influence  of 
mountain  rambles ;  whilst  the  northern  species,  however  rimilar  to 
those  of  the  Alps,  partake  more  or  less  of  the  dullness  of  the  heavy 
sky  under  which  they  flourish/ 

Whatever  may  be  the  intensity  of  other  causes,  and  even  when 
they  are  most  uniform,  the  chemical  najture  of  the  soil  acts  perhaps 
as  powerfully  as  the  physical  conditions  under  which  the  plant  may 
grow.  To  be  fully  impressed  with  the  important  influence  of  the  soil 
we  need  only  be  familiar  with  the  ^flferences  noticed  in  the  growtl^ 
of  wheat  or  other  grains  in  different  soils,  or  with  the  different  aspect} 
of  pastures  on  rich  or  poor  grounds,  and  to  trace  the  same  modifica- 
ticnis  through  any  small  tract  of  land  with  the  view  to  understand 
similar  changes  over  wider  countries.! 

^  It  would  be  a  mistake  to  ascribe  to  reduced  atmospheric  pressure  the  peculiar  aspect 
of  most  plants  in  the  higher  Alps,  as  they  are  undoubtedly  more  influenced  by  the 
temperature,  and  especially  by  the  pressure  of  the  snow  of  those  high  regions.  These 
plants  are  commonly  covered  with  a  thick  and  close  down,  which  reminds  us  of  the  soft 
for  of  the  northern  animals ;  they  creep  for  the  most  part  attached  to  the  compact  and 
tenadotts  soil  among  the  clefts  of  rocks,  where  their  roots  can  penetrate  and  where  they 
find  shelter.  Several  of  them  have  fleshy  and  succulent  leaves,  filled  with  liquid, 
derived  rather  from  the  atmosphere,  than  from  the  stony  and  dried  soil  upon  which  we 
generally  find  them.  These  phenomena  of  Alpine  vegetation  occur  successively  at  a 
less  considerable  elevation  the  more  we  advance  northwards,  and  show  themselves  aa 
the  plains  towards  the  polar  regions,  where  the  temperature  agrees  with  that  of  the 
high  Alpine  summits.  The  fact  that  many  plants  of  the  highest  summits  live  very  well 
at  the  foot  of  the  glaciers  which  descend  into  the  l(»wer  valleys,  irould  seem  to  show 
that  atmospheric  pressure  has  only  a  limited  influence  upon  Alpine  plants ;  but  the  mo- 
ment we  have  satisfied  ourselves  that  the  most  fragrant  of  these  species  never  prosper 
h^w,  we  must  admit  that  the  relation  between  fragrance  and  atmospheric  pressure  to 
which  I  have -alluded  above,  is  weU  sustained.  The  Alpine  plants  are,  it  is  well  known, 
Tery  difficult  to  cultivate ;  Mr.  Yaucher,  at  Fleurier,  assisted  by  Mr.  Lesquereux  hai 
however  succeeded  in  bringing  together  a  magnificent  and  numerous  collection  of  spe- 
eles  of  the  high  Alps.  In  order  to  preserve  them,  they  took  care  to  harden  and  press 
the  soil,  or  to  introduce  small  blocks  of  limestone  into  it,  and  to  cover  them  with  snow 
in  the  spring,  but  especially  to  press  the  roots  very  often  into  the  ground  in  the  spring, 
as  they  are  otherwise  pushed  out  after  every  frost,  and  perish  in  a  single  day  if  teare  be 
BOt  taken  to  put  them  again  without  delay  into  the  ground. 

t  The  chemical  elements  of  the  soil  seem,  however,  to  have  less  influence  upon  the 
geographical  distributipn  of  the  large  vegetables  or  phmogamea,  than  upon  the  cryp- 
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To  satisfy  ourselves  of  the  powerful  influence  of  electricitj  upon 
regetation,  we  need  only  remember  the  increased  rapidity  widi  wluch 
plMts  come  forth,  during  spring,  after  thunder  storms. 

Many  other  causes  still  more  intimately  connected  with  tiie  aspect 
of  our  globe  have  also  a  great  influence  upon  the  distribution  of  the 
animals  and  plants  which  live  on  its  surface.  The  form  of  continents, 
the  bearing  of  their  shores,  the  direction  and  height  of  mountains, 
the  mean  level  of  great  plains,  the  amount  of  water  circumscribed 
by  land  and  fomung  inland  lakes  or  seas,  each  shows  a  marked  influ- 
enee  upon  the  general  features  of  vegetation.  Small  low  islands, 
soattered  in  clusters,  are  covered  with  a  vegetation  entirely  different 
from  that  of  extensive  plains,  under  the  same  latitudes.  The  bearing 
of  the  shores  ag^,  modifying  the  currents  of  the  sea,  will  also  react 
upon  vegetation.  Mountam  chains  will  be  influential  not  only  from 
the  height  of  their  slopes  and  summits,  but  also  from  their  action 

togamet.  The  attempts  made  to  group  the  fonner  according  to  the  nature  of  the  toil 
upon  which  they  grow,  have  afforded  no  satisfactory  results.  It  is  otherwise  when  we 
eonaider  the  hydrodynamic  capacity  of  the  soil,  that  is  to  say,  the  property  which  it 
haM  to  retain  the  water  for  a  longer  or  shorter  time.  Tracing  our  investigationfl  la 
thia  direction  we  arrive,  on  the  contrary,  at  very  important  eondusions.  A  sandy 
desert  and  a  peat-hog  for  instance,  as  the  two  extremes,  have  quite  peculiar  florst 
whieh  stand  completely  isolated  from  the  yegetation  of  soils  whose  essential  component 
material  is  humus.  This  fact  is  in  perfect  accordance  with  recent  discoveries  in  Tege* 
table  physiology,  which  seem  to  prove  that  plants  extract  nothing  from  the  soil  except 
water,  or  nourishment  in  a  liquid  state,  and  that  their  other  components,  the  eaiboa 
in  particular,  are  furnished  them  from  the  atmosphere. 

As  we  descend  the  scale,  and  arrive  at  the  cryptogames,  the  chemical  inflaenee 
of  the  soil  is  gradually  more  and  more  felt  in  the  distribution  of  the  genera,  and 
even  of  the  species.  The  mosses  even  may  be  readily  grouped  according  to  the  loeali- 
tiea  where  they  live.  The  OrthotrichoB  occur  almost  exclusively  upon  the  bark  of  trees, 
and  upon  granite  and  limestone ;  the  Phascaceae  inhabit  clayey  soils,  with  the  Gym* 
nostomee,  Fottiese,  Funaries  and  some  Weissise. .  The  Sphagnee  occur  only  in  peat 
hogs,  or  in  waters  charged  with  ulmic  acid ;  the  Splachnee  generally  upon  animal  sab- 
•taaees  in  decomposition;  the  OrimmieaB  upon  granitic  rocks ;  whilst  the  greatest  num- 
ber of  the  Hypnums  and  Dicranums  cover  large  surfaces  of  rotten  vegetables.  And 
if  we  take  into  consideration  the  modifications  which  temperature  intzodnee^  in  tlie 
habitation  of  some  mosses,  we  are  enabled  to  account  even  for  the  ooamopoUtism  of 
•ome  species  which,  like  the  Bryums,  would  seem  to  be  less  inflnenoed  than  others  bj 
the  nature  of  the  soU  upon  which  they  grow. 

The  examination  of  the  lichens  which  attach  themselves  commonly  to  the  anrfhee  ol 
woods  and  rocks  leads  to  oonolusions  still  more  striking.  Some  speeiea  live  ezelnsivdy 
mpon  limestone ;  others  upon  mica  schist ;  others  upon  various  kinds  of  granite ;  and 
others  finally  upon  certain  species  of  trees  or  other  vegetables.  The  analysis  of  the 
•abitances  upon  which  lichens  live,  has,  if  not  completely  explained,  at  least  led  to 
tfM  wadatataadiDg  of  the  eanset  of  the  remarkable  distributioa  of  tiiOio  plnats. 
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upon  the  prevailing  winds.  It  is  obvious,  for  instance,  that  a  moim- 
tain  chfun  like  the  Alps,  running  from  east  to  west,  and  thus  forming 
a  harrier  between  the  colder  region  northwards,  and  the  warmer 
southwards,  will  have  a  tendency  to  lower  the  temperature  of  the 
northern  plains,  and  to  increase  that  of  the  southern,  below  or  aboFe 
the  mean  which  such  localities  would  otherwise  present ;  while  tlie 
influence  of  a  chain  running  north  and  south,  like  the  Rocky  Moon* 
tains  and  the  Andes,  will  be  quite  the  reverse,  and  tend  to  increaao 
the  natural  differences  between  the  eastern  and  western  shorea  of 
the  continent,  and,  laying  open  the  north  to  southern  influences  and 
the  south  to  thos?  of  the  north,  render  its  climate  excessive,  L  e.^ 
its  summer  warmer  and  its  winter  colder. 

Again,  the  equalizing  influence  of  a  large  sheet  of  water,  the  tem* 
perature  of  which  is  less  liable  to  sudden  changes  than  the  atmos- 
pheric air,  is  very  apparent  in  the  uniformity  of  coast  vegetation 
over  extensive  tracts,  provided  the  soil  be  of  the  same  nature,  and 
also  in  the  slower  transition  from  one  season  into  the  other  along  the 
shores ;  the  coasts  having  less  extreme  temperatures  than  the  main 
land.  The  absolute  degree  of  temperature  of  the  water  acts  with 
equal  power ;  as  the  aquatic  plants  of  the  tropical  regions,  for  in- 
stance those  of  Guyana,  differ  as  widely  from  those  of  Lake  Supe- 
rior, as  the  palms  differ  from  the  pine  forests.  * 

*  One  of  the  most  prominent  causes  of  the  dispersion,  not  to  say  of  the  distrihntlaa 
of  plants,  is  certainly  the  direction  and  the  s^vriftness  of  water-courses.  On  one  hand 
the  riTers  hring  down  from  the  summits  or  the  eleyated  parts  of  the  country  a  largt 
number  of  plants  and  seeds,  which  are  stopped  and  take  root  farther  below,  on  their 
banks ;  on  the  other,  they  spread  in  their  neighborhood  a  greater  or  less  amount 
of  moisture.  This  is,  I  think,  the  best  cause  to  assign  to  the  uniformity  of  vegela- 
tUm  OTer  large  plains,  traversed  by  rivers,  or  to  that  of  the  sea-shores,  or  especially 
to  that  of  the  low  islands  and  peninsulas  of  little  extent  We  must  also  admit,  how* 
ever,  that  there  are  along  the  course  of  rivers  a  great  variety  of  stations,  which  wo 
may  find  nowhere  else,  valleys,  abrupt  rocks,  shaded  places,  constantly  or  altemitelj 
Hghted  by  the  sun  according  to  their  bearing ;  and  that  in  this  manner  secondary  ageate 
may  have  their  influence  in  varying  greatly  the  aspect  of  vegetation. 

It  is  also  a  curious  but  positive  fact,  that  high  mountain  chains  have  a  direct  infln- 
ence  upon  the  dissemination  of  the  species  over  the  neighboring  secondary  chains^ 
even  at  a  considerable  distance.  This  fact  is'plainly  shown  in  the  Jura  for  instanoo, 
where  from  the^ummits  of  the  Dole  to  those  of  the  Chasseral  we  observe  a  true  Alphio 
vegetation,  less  and  less  abundant  the  more  wc  recede  from  the  Alps  in  one  or  another 
direction.  At  an  equal  elevation  the  summits  of  the  northern  Jura  lose  every  traeo  of 
Alpine  plants  which  we  find  so  abundantly  upon  its  southern  summits,  especially  upon 
the  ridges  near  the  Alps,  as  the  Dole,  the  Mount  Tendre,  for  instance.   The  same  taJiOi 
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But  however  active  these  physical  agents  may  be,  it  would  be 
very  unphilosophical  to  consider  them  as  the  source  or  origin  of  Ae 
beings  upon  which  they  show  so  extensive  an  influence.  Mistak- 
ing the  circumstantial  relation  under  which  they  appear,  for  a  caosd 
connection,  has  done  great  mischief  in  natural  science,  and  led 
many  to  believe  they  understood  the  process  of  creation,  became 
they  could  account  for  some  of  the  phenomena  under  observatioiL 
But  however  powerful  may  be  the  degree  of  the  heat ;  be  the  ur 
ever  so  dry,  or  ever  so  moist ;  the  light  ever  so  moderate,  or  ever 
80  bright ;  alternating  ever  so  suddenly  with  datkness,  or  pasang 
gradually  from  one  condition  to  the  other;  these  agents  have 
never  been  observed  to  produce  anything  new,  or  to  call  mto 
existence  anything  that  did  not  exist  before.  Whether  acting 
isolated  or  jointly,  they  have  never  been  known  even  to  mo<£fy  to 
any  great  extent  the  living  beings  already  existing,  unless  ttnder  flie 
guidance  and  influence  of  man,  as  we  observe  among  domesticated 
animals  and  cultivated  plants.  This  latter  fact  shows  indeed  that 
the  influence  of  the  mind  over  material  phenomena  is  far  greater 
than  that  of  physical  forces,  and  thus  refers  our  thoughts  again  aod 
again  to  a  Supreme  Intelligence  for  a  cause  of  all  these  phenomena, 
rather  than  to  so-called  natural  agents. 

Coming  back  from  these  general  views  to  our  special  subject,  it 
will  bo  observed  that  North  America  must,  a  priorij  be  expected 
to  have,  in  some  parts,  a  very  diversified  vegetation,  owing  to  the 
peculiarities  of  its  natural  geographical  districts,  and  in  otliers,  viz., 
over  its  extensive  tracts  of  uniform  plains,  a  vegetation  as  unifonn 
as  anywhere  in  the  world. 

The  physical  agents  whose  influence  upon  organized  beings  we 
have  just  examined,  show  a  regular  progression  in  their  action,  which 
agrees  most  remarkably  with  the  degrees  of  latitude  on  one  side, 
and  the  elevation  above  the  level  of  the  sea  on  the  other.  Hence 
the  difference  in  the  vegetation  as  we  proceed  from  the  tropical 
re^ons  towards  the  poles,  or  as  we  ascend  from  the  level  of  the 

place  westwards.  The  list  of  Alpine  species  fotmd  upon  the  Bole  unouats  to  oae 
hundred,  whilst  upon  the  Weissenstein,  where  even  the  Anemones  hare  disappeared, 
we  find  no  other  representatire  of  that  beautiful  flora  of  the  snow  ragiona,  than  the 
a  ole  Erinut  Aljnmu, 
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to  any  hei^t  along  the  dopes  of  a  xnoantain.  In  both  these 
diieetioDS  there  is  a  strikmg  agreement  in  the  order  of  succession  of 
the  phe^nooiena,  so  much  so,  that  the  natural  products  of  any  given 
Jl^tude  may  be  properly  compared  with  those  occurring  at  a  given 
•height  above  the  level  of  the  sea ;  for  instance,  the  vegetation  of 
f^ons  near  the  polar  circles,  and  that  of  high  mountuns  near  the 
limits  of  perpetual  snow  under  any  latitude.  The  height  of  this  limit, 
however,  varies  of  course  with  the  latitude.  In  Lapland,  at  67^  north 
latitude,  it  is  three  thousand  five  hundred  feet  above  the  level  of  the 
sea ;  in  Norway  at  lat.  60^  it  is  five  thousand  feet ;  in  the  Alps  at 
lat.  46^  about  eight  thousand  five  hundred ;  in  the  Himalaya  at  lat. 
80^  over  twelve  thousand ;  in  Mexico  at  lat.  19^  it  is  fifteen  thou- 
aand;  and  at  Quito  under  the  equator,  not  less  than  sixteen  thousand. 
At  these  elevations,  in  their  different  respective  l&titudes,  without 
taking  the  undulations  of  the  isothermal  lines  into  consideration, 
vegetation  shows  a  most  uniform  character,  so  that  it  may  be  said 
that  there  is  a  corresponding  similarity  of  climate  and  vegetation  be- 
tween the  successive  degrees  of  latitude  and  the  successive  heights 
Above  the  sea.  As  a  striking  example  I  may  mention  the  fact  of  the 
occurrence  of  identical  plants  in  Lapland  in  lat.  67°  at  a  height  of 
about  three  thousand  feet  and  less  above  the  level  of  the  sea,  and 
upon  the  summit  of  Mount  Washington  in  latitude  44^  at  a  height 
g[  not  less  than  six  thousand  feet,  while  below  this  limit,  in  tiie 
wooded  valleys  of  the  White  Mountsdns,  there  is  not  one  species 
which  occurs  also  about  North  Gape.  • 

There*  is  nevertheless  one  circumstance  which  shows  that  climatie 
influences  alone,  however  extensive,  taking  for  instance  into  account 
all  the  above-mentioned  agents  together,  will  not  fully  account  for  the 
geographical  distribution  of  organized  beings,  as  their  various  limits 
do  not  agree  precisely  with  Uie  outlines  indicating  the  intensity  of 
j^ysical  agents  upon  the  surface  of  the  earth.  A  few  examples 
may  serve  to  illustrate  this  remark.  The  Umit  of  forest  vegetation 
round  the  Arctic  Circle,  does  not  coincide  with  the  astponomical 
limits  of  the  Arctic  zone ;  nor  does  it  agree  fully  with  the  isother- 
mal line  of  82^  of  Fahrenheit ;  nor  is  the  limit  of  vegetation  in 
hei^t  always  strictiy  in  accordance  with  the  temperature,  as  the  Ce- 
rastium  latifoUum  and  Banun^'ulus  glacialis,  for  instance,  occur  in  the 
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AIpe  as  Ugh  as  ten,  and  eyen  eleven  thousand  feet  above  the  level  of  the 
sea.  Again,  eastern  and  western  countries  within  the  same  oontinenfci 
or  compared  from  one  continent  to  the  other,  show  such  dilbrenoes 
under  sinular  cUmatic  circumstances,  that  we  at  once  feel  Uiat  some- 
ihing  is  wantbg  in  our  illustrations,  when  we  refer  the  distribution  of 
animals  and  plants  solely  to  the  agency  of  climate.  But  the  most 
sinking  evidence  that  climate  neither  accounts  for  the  resemblance 
nor  the  difference  of  animals  and  plants  in  different  countries,  may 
be  derived  fi^m  the  fact  that  the  development  of  the  animal  ai^ 
vegetable  kingdoms  differs  widely  under  tiie  same  latitudes  in  tiie 
northern  and  in  the  southern  hemispheres,  and  that  there  are  entire 
fiimilies  of  plants  and  animals  exclusively  circumscribed  within  certain 
parts  of  the  world ;  such  are,  for  instance,  the  magnolia  and  cactus 
in  America,  the  kangaroos  in  New  Holland,  the  elephants  and  rhi- 
noceros in  Asia  and  Africa,  &c.  &c. 

From  these  facts  we  may  indeed  conclude  that  there  are  other 
influences  acting  in  the  distribution  of  animals  and  plants  besides  cli- 
mate ;  or  perhaps  we  may  better  put  the  proposition  in  this  form : 
that  however  intimately  connected  with  climate,  however  apparent- 
ly  dependent  upon  it,  vegetlktion  is,  in  truth,  independent  of  those 
influences,  at  least  so  far  as  the  causal  connection  is  concerned,  and 
merely  adapted  to  them.  This  position  would  at  once  imply  tiie 
existence  of  a  power  regulating  these  general  phenomena  in  such  a 
manner  as  to  make  them  agree  in  their  mutual  connection  ;  that  is 
to  say,  we  are  thus  led  tb  consider  nature  as  the  work  of  an  intelligent 
Creator,  providing  for  its  preservation  under  the  combined  influences 
of  various  agents  equally  his  work,  which  contribute  to  their  more 
diversified  combinations. 

The  geographical  distribution  of  organized  beings  displays  more 
fully  the  direct  intervention  of  a  Supreme  Intelligence  in  the  plan 
of  the  Creation,  than  any  other  adaptation  in  the  physical  worid. 
Generally  the  evidence  of  such  an  intervention  is  derived  from  the 
benefits,  material,  intellectual,  and  moral,  which  man  derives  fitxn 
nature  around  him,  and  from  the  mental  conviction  which  conscious- 
ness imparts  to  him,  that  there  could  be  no  such  wonderful  order  in  the 
Creation,  without  an  omnipotent  Ordainer  of  the  whole.  This  evidence, 
However  plain  to  the  Christian,  will  never  be  satisfactory  to  the  man 


■yiiiiifc 
off  tfaiHI^&tfiiL  adi^iMDHi  «Jon  cfawo  bK».cfaHi.  tfaii 

of  annilBV-cfaBBsii.  apKsSEaUtr  'fiflMiif^i 
aod  ^ttdHF  i9I{mmL  ail  mner  the  wcwML.iiiHter  tfav 
ndi  dtft-  mnc  cdiinHiiiwi  onraiiattBnarf.  Whm.  fim 
liJMa». «' iHiiiM htiiilfr  flar  ttiBir  p>entuttrtM». hth  niniiiutfl»- 
pcilaid  WMUMfriinL. iwmfawMfi .  mtfa. baaefaig»  liirciu<b.<«k^  iniiitia, 
&e^  M^wdDi  iiL  ScaetlL  AwwniBfc  wt  in.  Annps  :biiL  !f<i?rfa»n  JCim^ 
wkr  vnt  aiinflgp  (TmruiiwUinna* : .  ^ffaenwe  tinil:  .iipin  mfirpoifntai- 
tifcs  «(  t&s^  aoDDs  Amii^  with.  tzit&Uy  'liffinsK  ftanum^.  niinji^ni{:)V- 
to  Mj  mGEsr  Ibir  IftdmdH*  with  [iihn  tZfMR-  .miL  :fil  rfau  Iiumnnafit 
ifgptiniiwi  <rf  tbe  tin{Dc» ;:  when,  wo  tmlp  fudiukl  -fiioh  fiftmiof  'imE 
hate  ptnrtateti  thar  ftdl  mwrninig  an  naoiiniigtg^.fhML  wi  im  (littumC 

sinilair  ta*  tfaac  'if  tiie  .mnqiiamui.  whii  nwkxst  .moimt 
Q^  03fsn8nin»  ic  ovicn  the  ^wirkini^in  ff  intxdliigmiflit 
in  ik  icnamft  of  an  {mciRnr;  •auiIusanoTL :  tie  ma^  Ibd.  nu  wKio!fauL 
their  ige  OHEr^adT,  hfr  mavr  anmiiiiL   iciiiiiKfiil  iif  ix  r^iM    fKrimr  obi 

whole  leib  Kan  duui  vhey  ur  ^vncka  vi  n?;^  nut  imc  iiimu  Ikf  ihn&- 
adf^  flripMttprfi  chss»:  wSis»  <if  li^^saut  k^rse^.  cvi  amiL  tm  imcfi- 
figmt  MtiftfB  esaii  as  imsft-  in.  iut^  ^Hcmispoi  ^ouol  jnoun  jpmmkum 
to  hii^  ihe  wvAsk  if  ai  UiShBr  IhmiltigggWPf ::  ^K'  modi  fKiec^tuiK  in  <A» 
mmole  pafimoiri  <KJb  tf  'fts  OmStsrK.  ^K^um.  dAr  M'  wcmCNffidtjr 
finom  those  af  4iher  f&am^  4ie  &i»i^^;T7iiiaF  if  «  jfecoliar  i^ ;  in 
their  needir  lire  kntpee-Ae^Bpaatttiifgit  of  sjieoiilittr  drniffT:in#MJr 
repealed  mw  ii  i  n  nBdcrawiBi  feopafard  tnimmKiCft&oofw  a  thini^^ 
fill  and  dion^ht^firisiBi^  nto^njfegL  He  beimlQ^  indeed  lh^  upvdoi 
of  n  being  Oimiam^  fte  lomBeBL  Imt  he  f eek  as  the  aanie  tunc  iftMrit 
he  stands  as  nnch  faefew  the  Ssyreme  In^Q^genoe  in  misdtmi  p^wcr 
and  goodneas,  as  ihe  wosfa  €f  art  are  inferior  w  the  nxwkdeia  «f 
natore.    Lei  namrafists  look  at  the  world  under  sucb  inftf^easians 


146  LAKE  SUFSUOB. 

•ad  evidence  wiD  pour  in  upon  ns  that  all  creatona  are  expreesioH 
of  the  tbou^tB  of  Him  whom  we  know,  lore  and  tAom  unaeen* 

After  these  general  remarks  let  ns  oonsider  more  doselj  the 
vegetation  of  the  temperate  and  of  the  colder  parts  of  North  Ameii- 
ca,  and  compare  it  with  that  of  the  elevated  regjicms  fomiing  ^ 
-Central  Europe  the  ridge  which  separates  the  nations  of  QeTBBm 
tongue  from  the  Roman.  In  these  notes  I  shall,  however,  limit  m^ 
self  mostly  to  trees  and  forest  vegetation,  as  this  is  the  characteristie 
vegetation  of  those  tracts  of  land,  and  only  introduce  now  and  thfli 
occasional  remarks  upon  the  other  plants.  It  is  indeed  a  peculiari^ 
of  the  northern  temperate  regions  all  over  the  world,  to  be  wooded, 
and  to  affi>rd  room  for  an  extensive  development  of  other  jdaaii 
only  in  those  places  where  permanent  accumulations  of  water  ex- 
clude forests,  where  a  rocky  soil  does  not  afford  tiiem  a  genial 
ground,  or  where  artificial  culture  has  destroyed  them,  introduciDg 
in  their  place  agricultural  products. 

A  few  families,  however,  constitute  the  whole  arborescent  vegeti- 
tion  of  temperate  regions,  and  the  imiformity  of  the  forests  all  over 
that  zone  in  the  Old  and  New  World  is  quite  remarkable.  In  the 
first  rank  we  find  the  Amcntacese  and  Coniferae,  with  their  various  sub- 
families and  tribes;  next  to  them  maples, walnut,  ashes,  linden, wild 
cherries,  &c.,  &c.  In  the  special  distribution  of  each  of  these  iiun- 
ilies,  we  observe,  however,  some  peculiarities  which  will  equally  claim 
our  attention. 

There  is,  for  instance,  a  striking  contrast  within  these  limits, between 
the  vegetation  of  Goniferse,  which  are  evergreen,  and  that.^  Ameor 
taceaB,  Juglandeae,  Fraxinea^,  Acerinae,  Tiliacess,  &c.,  which  lose  theSr 
foliage  in  the  fall.  Again  taken  as  a  natural  assemblage,  the  plants 
which  constitute  the  northernmost  forests  are  farther  remark«ible  fo 
covering  extensive  tracts  of  land  with  one  and  the  same  species,  to 
the  exclusion  of  others.  Or  else  a  few  species  are  combined  togeditr 
in  various  ways,  the  Goniferae  generally  excluding  the  trees  wiA 
deciduous  leaves,  or  occurring  together  but  rarely,  and  vice  Vessk 

In  the  warmer  parts  of  the  temperate  regions,  the  diversicy  d 
forest  trees  with  deciduous  leaves  is  greater  than  fiEurtlier  noiAf 
where  Coniferae  appear  almost  exclusively.  Another  diffbrenee  iseb* 
served  in  the  more  continuous  distribution  of  northern  forestSi  wbib 
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m  fhe  wanner  cSmates  of  die  temperate  sane  thej  alternate  more 
frequentlj  witii  shrdbs  or  gra&ng  groonds,  with  smaHer  plants  grow- 
ing among  them.  Whatever  may  be  the  peculiarities  which  we 
oboerre  in  llie  details  of  this  arrangement,  there  is,  nevertheless,  a 
Temarkable  coincidence  between  the  vegetation  of  the  plains  from  . 
flie  middle  latitudes  northwards,  and  the  vegetation  of  momitainons 
\y  especially  in  the  Alps,  as  we  ascend  from  the  pldns  towards 
snowy  snmmits ;  the  same  variety  of  Amentacese,  Fraxine», 
Jnglandese,  Acerinse,  Pomaceae,  interspersed  with  corresponding 
flhmbs,  occmr  in  the  lower  regions,  while  in  the  higher  the  Coniferse 
eome  in  more  extensively,  to  the  almost  entire  exclusion  of  the 
ottiers. 

The  correspondence  between  this  ascending  forest  vegetation,  and 
the  distribution  of  trees  over  the  whole  extent  of  the  temperate 
■one,  is  so  great,  that  it  may  be  considered  as  a  most  positive  and 
universal  law.  The  Juglandeae  and  various  forms  of  Amentace®, 
especially  those  which  produce  eatable  fruit,  as  the  chestnuts,  occur 
in  the  lower  latitudes  under  the  influence  of  a  more  genial  climate, 
and  disappear  entirely  below  the  parallels  where  agriculture  ceases. 
So  also  we  find  them  in  the  lower  regions  of  mountainous  countries. 
Farther  north  we  have  a  variety  of  poplars,  oaks,  willows,  maples, 
ashes,  etc.,  interspread  with  pines,  which  begm  to  form  more 
continuous  forests,  till  they  make  room  northwards  for  the  almost 
uniform  pine  and  birch  forest,  which  covers  in  unbroken  continuity 
tiie  northern  countries  as  far  as  tree  vegetation  extends ;  and  again 
in  a  similar  succession  we  observe  Amentaceee,  Acerinae,  &c.,  &c.,in 
ascending  higher  and  higher  on  the  slopes  of  mountains,  the  conifer- 
ous trees  gaining  gradually  the  ascendency  over  those  with  deciduous 
leaves,  until  these  disappear  below  the  limit  of  perpetual  snow.  A 
more  detailed  comparison  of  this  resemblance  between  northern  and 
Alphie  vegetation,  will  show  that  they  agree  in  almost  every  respect, 
and  that  there  are  corresponding  species  under  similar  circumstances 
in  different  parts  of  the  Old  and  New  Worlds,  following  each  other 
in  the  same  succession  from  south  to  north,  or  from  the  plains  to  the 
mountain  summits,  modified  only  by  those  influences  which  constitute 
the  contrasting  peculiarities  of  the  eastern  and  western  shores  of 
America,  Europe  and  A^ ;  but  in  the  mam  agreeing  meet  extenavely 
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over  the  whole  range  of  forest  vegeta^on  throughout  both  continents* 
The  tabular  view  of  these  plants  which  is  given  below,  will  at  onoe 
show  the  correspondence  and  divergence. 

From  these  facts  it  might  be  inferred  that  the  aspect  of  wooded 
lands,  whether  mountsdnous  or  level,  would  be  very  similar ;  thai 
in  the  northern  regions,  it  compares  in  every  respect  with  that  of 
high  mountain  chains.  Such  an  impression  is  almost  universally 
prevalent  among  those  who  are  conversant  with  these  laws  of  the 
geographical  distribution  of  plants,  without  having  had  an  opportoni* 
ty  actually  to  compare  such  countries.  It  having  been  my  good 
fortune,  after  having  been  for  years  familiar  with  the  vegetation  of 
the  Alps,  to  visit  the  northern  regions  of  this  continent  within  ihe 
limits  of  the  temperate  zone,  I  was  at  once  struck  with  the  great 
difference  in  the  general  aspect  of  their  vegetation.  Indeed,  ihe 
pcturesque  impression  is  an  entirely  different  one,  and  nevertheless 
the  above-mentioned  laws  are  correct ;  but  the  fact  is  that  the 
changes  of  mean  annual  temperature  in  this  country  take  place  at 
the  rate  of  about  1®  of  Fahrenheit  for  every  degree  of  latitude,  or 
for  every  sixty  miles ;  or  in  other  words,  as  we  travel  north  or  south, 
we  reach  successively  every  sixty  miles,  localities  the  mean  annual 
temperature  of  which  is  1°  Fahrenheit  lower  or  higher ;  while  in 
the  Alps  we  meet,  in  ascending  or  descending,  the  same  change  of 
1*  Fahrenheit  in  mean  annual  temperature,  for  every  three  hundred 
feet  of  vertical  height;  so  that  we  pass  within  the  narrow  limits  of 
between  six  to  seven  thousand  feet,  from  the  vine-clad  shores  of  the 
lakes  of  Northern  Italy  and  Switzerland,  to  the  icy  fields  of  snow- 
mountains,  whose  summits  are  never  adorned  by  vegetation ;  a 
journey  which  can  easily  be  performed  in  a  single  day.  Whilst  on  the 
other  hand  from  the  40th  degree  of  northern  latitude,  where  the  mean 
annual  temperature  is  nearly  the  same  as  that  of  the  foot  of  the  Alps, 
we  find  towards  the  northern  pole  a  diminution  of  one  degree  of  tem- 
perature for  every  degree  of  latitude,  or  for  every  sixty  odd  miles ;  so 
that  we  should  travel  over  twenty  degrees  of  latitude,  or  more  than 
twelve  hundred  miles  from  south  to  north,  for  instance,  from  Boston 
to  Hudson's  Bay,  before  passing  over,  the  same  range  of  climatic 
changes  as  we  do  in  one  day  in  the  Alps ;  thus  causing  a  narrow  ve^ 
tical  stripe  of  Alpine  flora  to  correspond  to  a  broad  zone  of  northern 
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Tegetation  stretcbing  over  a  widely-expanded  horizon.*  So  that  not- 
niilistaiiding  the  correspondence  of  species,  we  have  in  the  first  case, 
in  the  Alps,  a  rapid  snccesmon  of  highlj-diyersified  vegetation,  whilst 
in  ttie  other  case,  in  northern  latitudes,  we  have  a  monotonous  uni- 
fimnity  over  extensive  tracts  of  land,  although  the  elements  of  the 
picture  are  the  same.  But  it  is  a  picture  seen  in  a  different  perspec- 
tive :  in  one  case  we  have  a  simple  vertical  profile,  which  in  the 
other  case  is  drawn  out  into  disproportionate  horizontal  dimensions ; 
fike  the  fa^reaching  shade  of  a  steeple  cast  under  the  light  of  the 
setting  sun,  which  maj  change  all  proportions,  and  destroy  all  resem- 
blance between  tiie  shade  and  the  object  itself,  simply  because  it  is 
80  much  elongated.  Fantastic  images  presented  at  various  oUstances 
before  a*light  foiling  at  various  angles,  may  prepare  us  to  understand 
these  JUfferent  aspects  of  the  landscape,  be  it  a  wooded  plain 
along  a  gentie  slope,  or  a  forest  along  a  more  abrupt  mountain  chun. 

There  is  another  feature  in  the  geographical  distribution  of  organ- 
ised beings  which  deserves  to  be  particularly  noticed,  and  which  coiv- 
tributes  to  increase  the  diversity  of  aspect  of  vegetation  in  any  given 
part  of  the  world.  There  are  in  all  continents  remarkable  differ^ 
ences  between  the  vegetation  of  the  shores  of  a  continent,  east 
and  west,  within  the  same  latitude  or  the  same  isothermal  line.  The 
forests  of  the  Atlantic  and  Pacific  coasts  of  temperate  America 
are  not  altogether  composed  of  the  same  plants ;  we  remark  that  in 
the  East  there  ^rill  be  a  tendency  in  the  different  families  to  develop 
in  different  proportions,  and  perhaps  with  the  addition  or  disappear- 
ance of  one  or  two  peculiar  types  ;  for  instance,  the  walnut  family 
ccmtains  several  more  representatives  on  the  eastern  side  of  the  con- 
tinent than  on  the  western,  and  they  prosper  here  in  latitudes  where 
in  Europe  there  is  only  one  introduced  species  of  that  family  growing 
wild.  Again,  we  find  Liqmdambar  on  the  American  side  of  the 
Atlantic,  which  has  no  representative  either  on  the  Pacific  coast, 
or  in  Europe.  Tins  comparison  might  be  traced  farther,  and  we 
should  see  the  same  correlation  even  among  the  shrubs. 

But  these  incUcations  will  be  sufficient  for  my  object,  which  is  to 
show  that,  although  there  is  an  intimate  correlation  between  climate 
and  vegetation,  the  temperature  and  other  influences  which  consti- 
tute climate  do  not  reveid  the  whole  amount  of  causes  which  produce 
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these  differences,  as  they  are  repeated  nnder  the  same  isothermal  Cnes, 
between  the  eastern  and  western  shores  of  the  Old  World  in  the  same 
order  as  along  the  eastern  and  western  shores  of  North  America; 
so  much  so  that  the  northern  Chinese  and  Japanese  vegetation  edit 
cides  very  closely  with  that  of  the  Atlantic  States,  whilst  that  of  the 
Pacific  coasts  of  America  and  that  of  Europe  agree  more  extensively. 

This  picture  would  be  incomplete  did  I  not  institute  a  farther  com- 
parison between  the  present  vegetation  of  those  regions  and  the  foe- 
sil  plants  of  modem  geological  epochs.  If  we  compare,  namely,  the 
tertiary  fossil  plants  of  Europe  with  those  living  on  the  spot  now,  we 
shall  be  struck  with  differences  of  about  the  same  value  as  those 
already  mentioned  between  the  eastern  and  western  coasts  of  the 
continents  under  the  same  latitudes.  Compare,  for  instance,»a  list  of 
the  fossil  trees  and  shrubs  from  Oeningen,  with  a  catalogue  of  trees 
and  shrubs  of  the  eastern  and  western  coasts,  both  of  Europe,  Asia, 
and  North  America,  and  it  will  be  seen  that  the  differences  they  ex- 
hibit scarcely  go  beyond  those  shown  by  these  different  floras  ui^der 
the  same  latitudes.  But  what  is  quite  extraordmary  and  unexpected| 
is  the  fact  that  the  European  fossil  plants  of  that  locality  resemble 
more  closely  the  trees  and  shrubs  which  grow  at  present  in  the  east- 
em  parts  of  North  America,  than  those  of  any  other  part  of  the 
world  ;  thus  allowing  us  to  express  correctly  the  differences  already 
mentioned  between  the  vegetation  of  the  eastern  and  western  coasts 
of  the  continents,  by  saying  that  the  present  eastern  American 
flora,  and  I  may  add,  the  fauna  also,*  and  probably  also  that  of 
Eastern  Asia,  have  a  more  ancient  character  than  those  of  Europe 
and  of  Western  North  America.  The  plants,  especially  the  trees 
and  shrubs  growing  in  our  days  in  this  country  and  in  Japan,  are, 
as  it  were,  old-fashioned ;  they  bear  the  mark  of  former  ages ;  a 
peculiarity  which  agrees  with  the  general  aspect  of  North  America, 
the  geological  structure  of  which  indicates  that  this  re^on  was  a 
large  continent  long  before  extensive  tracts  of  land  had  been  lifted 
above  the  level  of  the  sea  in  any  other  part  of  the  world. 

The  extraordinary  analogy  which  exists  between  the  present  flora 

*  The  characteristic  genera  Lagomyt,  Cheljdra  and  the  large  Salamanders  with  per- 
asanent  giUs  remind  us  of  the  fossils  of  Oeningen,  for  the  present  fauna  of  Japan,  il 
weU  as  the  Liquidambar,  Carya,  Taxodium,  Gleditschiai  etc  etc. 
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IdA  finma  of  NarQi  America,  and  the  fbsfflb  of  fhe  xmocene  period 
ih  Europe,  wotdd  abo  give  a  valuable  hint  wifh  respect  to  the  meaa 
iimiial  temperature  of  that  geological  period. 

Oemngen,  for  instance,  whose  fosmls  of  all.  classes  have  periiaps 
teen  more  fiillj  studied  than  iliose  of  any  other  localify,  could  not 
ttoTe  enjoyed  daring  that  period  a  tropical  or  even  a  sub-tropical  cli* 
ittte,  such  as  has  often  been  assigned  to  it,  if  we  can  at  all  rely  upon 
the  indications  of  its  flora,  for  this  is  so  amilar  to  that  of  Charleston, 
SiHifb  CaroGna,  that  tfie  highest  mean  annual  temperature  we  can 
ilKribe  to  &e  miocene  epoch  in  Central  Europe  must  be  reduced  to 
about  60^  Fah. ;  that  is  to  say,  we  infer  from  its  fossil  vegetation  that 
Oiemngen  had,  dturing  the  tertiary  times,  the  climate  of  the  warm 
temperate  zone,  the  climate  of  Rome,  for  instance,  and  not  even  that 
of  the  northern  shores  of  Africa.  We  are  led  to  this  conclusion  by 
flie  following  argument : — The  same  isothermal  line  which  passes  at 
present  through  Oemngen  at  the  47th  degree  of  northern  latitude, 
fadkes  also  through  Boston,  lat.  42^.  Supposing  now,  (as  the  geolog- 
ical structure  of  the  two  continents  and  the  form  of  their  respective 
outlines  at  that  period  seem  to  indicate,)  that  the  undulations  of  tiie 
isothermal  lines  which  we  notice  in  our  days  existed  already  during  the 
tertiary  period,  or  in  other  words,  that  the  diSbrences  of  temperature 
which  exist  between  the  wesllfbm  shores  of  Europe  and  the  eastern 
shores  of  North  America,  were  the  same  at  that  time  as  now,  we  shall 
obtain  the  mean  annual  temperature  of  that  age  by  adding  simply  tiie 
difference  of  mean  annual  temperature  which  exists  between  Charles- 
ton and  Boston,  (12^  Fah.,)  to  that  of  Oemngen,  which  is  48^  Fah., 
as  modem  Oemngen  agrees  almost  precisely  with  Boston,  making  it 
60®  Fah. ;  far  from  looking  to  the  northern  shores  of  Africa  for  an 
analogy,  which  the  different  character  of  the  respective  vegetations 
would  render  still  less  striking.  The  mean  annual  temperature  of 
Oeningen  during  the  tertiary  period  would  not  therefore  differ  more 
firom  its  present  mean,  than  that  of  Charleston  differs  from  that  of 
Boston. 

This  old-fashioned  look  of  the  North  American  forests  goes  also  to 
show  the  intimate  connection  there  is  all  over  the  globe  between  the 
physical  condition  of  any  country,  and  the  animals  and  plants  peculiar 
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to  it.    Bat  &t  from  sapporting  the  views  of  those  who  believe  that 

there  is  a  causal  connection  between  these  features  of  the  creation, 

we  must,  on  the  contrary,  conclude  from  the  very  fisust  that  there  are 

80  many  special  thoughtful  adaptations  for  so  long  successive  periods 

in  their  distribution,  that  those  manifold  relations  could  only  be  intro- 

\  duced,  maintained  and  regulated  bj  the  continuous  intervention  of 

\  the  Supreme  Intelligence,  which  from  the  beginning  laid  out  the  plan 

.  for  the  whole,  and  carried  it  out  gradually  in  successive  times. 

What  is  true  of  plants  is  also  true  of  animals ;  we  need  onlj  re> 

member  that  it  is  in  North  America  that  Lepidosteus  and  FercopfflS 

•  are  found  ;  that  species  of  Limulus  occur  along  the  Atlantic  shores; 

and  that  Trigonia  and  Gestracion  live  in  New  Holland  along  palsMmo 

rocks. 


II. 

OBSERVATIONS  ON  TIIE  VEGETATION  OF  THE  NORTHERN 

SHORES  OF  LAKE  SUPERIOR. 


Thb  vegetation  of  the  Northern  shores  of  Lake  Superior  agrees  no 
closely  with  that  of  the  higher  tracts  of  the  Jura,  which  encloses  the 
lower  and  middle  zone  of  the  subalpinc  region,  that  on  glancing  at 
the  enumeration  below,  one  is  astonished  to  find  so  great  a  number 
of  species  entirely  identical.  Making  full  allowance  for  the.  hiflu- 
ence  of  the  lake,  and  leaving  out  of  consideration  a  small  number 
of  species  peculiar  to  North  America,  there  remains  about  Lake 
Superior  a  subalpine  flora  which  is  almost  identical  with  that 
of  Europe,  with  which  it  is  here  compared.  Although  this  fact 
is  very  striking,  it  is  nevertheless  in  accordance  with  the  general 
laws  of  botanical  geography,  and  is  another  proof  that  the  vegeta- 
tion of  the  two  continents  becomes  more  and  more  homogeneous  the 
more  we  advance  northwards. 

I  have  divided  the  catalogue  of  the  phsenogamous  plants  collect- 
ed about  Lake  Superior  into  four  lists :  The  first  containing  such 
planta  as  are  really  subalpine  in  their  character,  or  correspond  to 
those  of  the  forests  of  the  lower  Ali)S  ;  *  the  second  containing  the 
plants  of  the  lake  proper,  or  the  aquatic  plants ;  f  the  tliird  comprising 
the  plants  purely  American,:^  and  the  fourth  the  cosmopolitan  plants, 
or  those  which  extend  beyond  the  subalpine  region.    In  the  different 

•  Only  such  plants  are  introduced  in  the  first  list  as  have'  true  representatives  In 
Central  Europe. 

t  Lacustrine  Floree  and  Faunie  present  so  many  peculiarities  that  it  has  been  thought 
hest  to  separate  the  plants  of  the  lake,  which  are  aquatic,  from  those  of  the  main  land 
enumerated  in  the  first  list. 

X  Besides  the  plants  which  have  true  analogues  in  Europe,  there  are  some  about 
Lake  Superior  which  are  truly  American  types  -,  these  constitute  the  third  list. 

11 
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lists  I  have  indicated  as  nearly  as  possible  the  analogous  species 
whose  location  is  the  same  in  Europe.* 

SuBALPiNE  Plants  of  Lake  European  Plants  occurrtno  in 

Superior.  the  Subalpine  Region. 

ranunculacejs, 

Anemone  parviflora  Michx,  Anemone  sylvestris  X. 

'*        multifida  DC.  In  Europe  the  Anemones  are  for  Uie 

most  part  alpine  plants,  bat  those 
»*        pennsylvanica  L,  only  whose  carpels  are  plumose, 

and  which  ought  to  be  generally 
considered  as  a  peculiar  genus. 
Anemone  sylvestris,  the  onljr 
European  species  which  agrees 
with  the  American  ones,  occurs 
in  the  plains. 
Ranunculus  repens  L.  Ranunculus  repens  L, 

"  micranthus  Nutt.  Jura  and  Alps.    In  the  Alps  it 

rises  to  the  height  of  4,000  feet 
Tbalictrum  Comud  L.f  Thalictrum  minus  L,  Creux  du  Vent 

Actsea  rubra  WiH(L  Actsea  spicata  L.  Woods  of  the  high- 

'*      alba  DigeL  er  Jura. 

CISTACEJE. 

Helianthemum  canadense  Af.  Ilelianthemum  vulgare  J,     Pastures 

of  the  lower  Alps  and  Jura. 

*  All  the  plants  enumerated  below  were  collected  by  me  and  some  of  the  gcntlemea 
of  our  party,  who  took  particular  interest  in  the  study  of  botany,  as  C.  G.  Loring,  Jr., 
T.  M.  Lea,  J.  E.  Cabot  and  Dr.  Keller.  They  were  for  the  most  part  determined  on 
the  spot  with  the  excellent  work  of  my  friend  Prof.  Asa  Gray  on  the  Botany  of  the 
Northern  United  States.  Afterwards  my  collection  was  rerised  by  Dr.  Gray  himself, 
and  by  Messrs.  Leo  Lesquereux  and  £d.  Tuckerman ;  the  latter  of  whom  examined 
the  lichens  with  particular  care,  while  Mr.  Lesquereux  revised  more  particularly  the 
mosses,  and  furnished  me  with  very  minute  information  about  the  distribution  of  plmnti 
in  Switzerland,  to  which  I  had  myself  paid  a  good  deal  of  attention  in  former  years. 
I  owe  it  nevertheless  to  his  contributions  upon  this  particular  point,  that  I  have  been 
able  to  carry  my  comparisons  of  the  plants  of  Lake  Superior  and  Central  Europe  so 
much  into  detail  as  I  have  done.  Prof.  Gray  has  also  furnished  me  with  very  import* 
ant  documents  respecting  the  distribution  of  many  species,  beyond  the  regions  I  have 
examined  myself.  The  general  views,  however,  derived  from  this  study,  as  I  have 
expressed  them  in  the  preceding  and  following  pages,  so  far  as  they  are  new,*are  my 
own. 

f  This  and  several  other  plants  of  this  list  have  a  rather  extensive  range  southwards . 
but  this  seems  to  be  in  accordance  with  the  general  direction  of  the  mountain  chains 
and  the  form  of  the  American  continent  itself,  in  which  both  animals  and  plants  pecu- 
liar to  the  arctic  and  temperate  zones  extend  farther  south,  than  their  analogues  in 
the  Old  World. 
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Lake  Superior. 


Anbb  petroa  JL 
"      lyrata  L. 
Syaimbriam  canescens  NutL 

Draba  arabisans  Mx.* 
Torrids^bra. 


Europe. 

cruciferje, 

Arabis  petrsa  Z.   Mts.  of  Auyergne. 


Sysimbrium  pinnatifidum  DC» 

tral  Alps. 
Drabra  incana  L, 
Turritis  glabra  L, 


Cen- 


DR08ERACEJB. 


Drosera  rotcmdifolia  L. 
**      lon^olia  L, 


Drosera  rotundifolia  X.  P\h*e  hi^°^ 
"       longifolia  L.    |     Ji^*^  " 


OXALIDEJK 


Oxalis  acetosella  L, 


Oxali9  acetosella   L,    Woods  of  the 
mountains. 


PARNASSIEA 


Pamassia  palnstris  Z. 


Pamassia   palustris  L,    Meadows  of 
the  mountains. 


HYPERICINJE, 


Hjpericum  ellipticum  Hook, 


Hypericum  Elodes  L.    In  peat  bogs 
in  Central  Europe. 


CARYOPHYLLA  CEJE, 


Stellaria  longipes  Gold, 

"       borealis  Bigd, 
Cerastimn  arvense  L, 
Sagina  nodosa  L, 
Alsine  IVIichauxii  Fend, 


Stellaria  graminea  Z.    Subalpine  pas- 
tures. 

"       uliginosa  Murr,   Peatbogs. 

Cerastium  arvense  L. 

Sagina  nodosa  L,  r      Lower 

Alsine  stricta  WahL  Peat  I  Alps,  and 

bogs ;  Jura  and  Alps.  |  J^jJ^^ 


It  is  a  remarkable  fact,  that  the  family  of  Caryophyllacese,  so  extensive  in 
the  airline  regions  of  Europe,  has  so  few  representatives  about  Lake  Superior. 
The  reason  is,  that  the  Car^'ophyllaceic,  like  the  Cruciferee,  belong  for  the  most 
part,  to  the  alpine  flora  properly,  and  to  the  flora  of  the  plains,  and  are  missing 
in  the  subalpine,  or  intermediate  regions. 


*  A  small  species  of  Draba  with  yellow  flowers,  found  at  Michipicotin,  was  lost. 
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Lake  Supebiob. 


EUBOPE. 


ANAOARDIACEJE, 

Rhus  Toxicodendron,  and  several  oth-    Rhus  Cotinus  L,  does  not  correspond 
er  species  which  were  not  collected.        to   anj   of  the    North    American 

species. 


Acer  saccharinum  Wang. 
"    spicatum  Lam. 


Greranium  carolinianum  L. 


"        robertianum  L. 


ACERINACEJE. 

Acer  Psendoplatanus  L.  Pastures  d[ 
the  higher  Jura.  This  tmly  8ab> 
alpine  species  ascends  as  high  as 
the  Pines  (Abies  excelsa  and 
pectinata.) 

GERAmACEJE. 

Geranium  dissectum  Z.    Meadows  of 
La  Chaux  de  Fonds. 

robertianum    L.     Every- 
where. 


(( 


LEGUMINOSM, 


Vicia  americana  MuU. 
Hedysarum  boreale  NuU. 

Lathyrus  ochroleucus  Hook. 


Vicia  sylvatica  L.    Higher  Yosges. 
Hcdysarum    obscurum  DC.     Alpine 

pastures. 
Lathyrus  pratensis  Z.    Common. 

R0SA0E2E. 


Cerasus  pumila  Mx. 

"       pennsylvanica  Lois,  and  var. 
borealis  Mx. 

"       serotina  DC. 
Prunns  americana  Marsh. 
Spiraea  opulifolia  L. 

'*      salicifolia  L. 

Agrimonia  Eupatoria  L. 
Greum  rivale  L. 
"     macrophyllum  WUld. 
"      strictum  Ait. 
Potentilla  norregica  L, 
"        tridentata  Atl. 
^^        fruticosa  L. 
*<        simplex  Michx. 
arguta  Pursh. 


Cerasus  avium  L.  Marks  in  the  Ju- 
ra the  limit  between  the  region 
of  the  beech,  (Fagus  sylvatica,) 
and  that  of  the  pines. 

Prunus  insititia  L.    Cultivated. 

Spiriea  aruncus  L.    Mts.  of  the  Jura. 
'<      salicifolia  L.    Mounts  of  Au- 
vergne. 

Agrimonia  Eupatoria  L.    Mid.  Jura. 

Gcum  rivale  L. 

montanum  Z.    Alpine. 


u 


t( 


Potentilla  aurea  Z.    Subalpine. 

"        caulescens  -^^     i     v    t. 

"        salisburgensis  DC.      " 
**        mpestris    Z.      Jura    and 
Alps. 
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Lake  Supbriob. 


'  Europe. 


R08ACBM, 


Comamm  palnstre  L,   Very  abund't 

FragariaTeflca  L, 
Babus  triflorus  Bich* 

^     strigoeos  Mx,    Everywhere. 

•*     canadensis  L, 
Bosa  stricta  lAndL 
«<    blanda  AtL 

Sorbns  americana  DC, 

Amelanchier  canadensis  Torr,  jr  Gr, 


Comanim  palustre    L,     Abounds  in 
the  peat  bogs  of  the  higher  Jura* 
Fragaria  vesca  Z.    Middle  Jura. 
Rubus  sazadlis  L.  Higher  Jura. 
**     Idaeus  L,    Eyerywhere  in  the 
Jura. 
Rosa  alpina  L.  \     Pastures 

"    rubrifolia  DC,     C       of  the 
«    tomentosa  Z.      )  higher  Jura. 
Sorbus  Aucuparia   L,     The   higher 

limit  of  the  trees  in  the  Jura. 
Amelanchier  vulgaris   DC,     Middle 
Jura. 


The  Malvacese  are  generally  plants  of  warm  countries.  This  family  is  not 
represented  about  Lake  Superior  by  a  single  species,  nor  are  the  intermediate 
families  between  this  and  the  LeguminossQ.  The  LeguminossB  themselves  are 
very  rare,  since  they  are,  like  the  Caryophyllaceas,  plants  of  the  higher  Alps,  or 
of  the  plain.  The  Rosaceie,  on  the  contrary,  generally  extensive  in  the  sub- 
alpine  regions  of  Europe,  are  also  abundant  around  Lake  Superior. 


ONAGRARIJB, 


Circsea  alpina  Z. 

{Ipilobium  angustifolium  L, 
coloratum  MuhL 
palustre  L, 


u 


a 


Circica  alpina  Z.  Woods  of  the  high- 
er Jura. 
Epilobium  angustifolium  L,    Forest. 

tetragonum  L.  Moist  places. 

palustre  Z.    Peat  bogs. 


u 


Ribes  prostratum  Z.  ^  Ait, 
hirtellum  Mx, 
lacustre  Pers. 
oxyacanthoides  H, 


<( 


(( 


u 


Saxifraga  Aizoon  Jacq, 
^       tricuspidata  Retz. 


i< 


virginiensis  Mx, 


RIBESIEJB, 


Ribes  petraeum  Jacq,    IFigher  Jura. 
"     alpinum  Z.  "  " 

"     Uva-crispa.  "  " 

"     Groasularia  Z.  In  rocky  places. 


SAXIFRAOEJS, 


Saxifraga  Aizoon  Jacq,   Higher  Jura 
*'        aizoides  L,  Alps,  and  lower 
Alps. 


158  LAKB  SUPEBIOE. 

Lake  Superior.  Europe. 

saxifraqejb. 

Mitella  nnda  L,       }     These  two  species  have  no  other  analogues  in  Enrc^ 
**      diphylla  L.  )  than  the  Saxifraga  rotundifolia,  and  the  species  similar 

to  it.  In  geneixd,  the  Saxifrageac,  which  have  few  rep- 
resentatives about  Lake  Superior,  belong  to  the  alpine 
region,  so  that  in  order  to  meet  them  in  the  pliun,  we 
have  to  go  as  far  as  Greenland,  where  thej  are  numer- 
ous. The  species  of  the  plains  are  represented  in 
America  by  the  genera  Sullivantia,  Heuchera,  Mitella, 
and  Tiarella. 

UMBELLTFEILS. 

Sanicula  marilandica  L,  Sanicula  europsea  L,   Crenx  da  Vent 

Archangelica  atro-purpurea  Hoff,  Archangelica  officinalis  Hoff.    Jura, 

also  in  the  Yaltellina. 
Osmorrhiza  brevistylis  DC.  •     Charophyllum  hirsutum  L.    Jura. 

Slum  lineare  Michx.  Sium  latifolium  L, 

ARALIACEJE. 

s 

Aralia  hispida  MicJix,  This  family  has  but  one  representati?e 

in     Central    Europe,    Hedera 
Helix  L, 

CORN  ACE JS. 

Cornus  stolonifera  Mx,  Comus  sanguinca  L,    Middle  Jura. 

CAPRIFOLLS. 

LinnaDa  borealis  Gron.  Linnaea  borcalis  Gron,    Lower  Alps: 

Symphoricarpus  occidentalis  it.  Br.  Yalais. 

T     .  .  .  .     .  f  In  the  re- 

Lonicera  parviflora  Lans,  Lonicera  Caprifolium  L,         «ion  of 

"        hirsuta  Eaton.  Var.  Douglasii.        '*        Periclimenum  L.'\  the  vine- 

L    3rards. 

^ "        involucrata  Spr.  Saskatshew-        "      involucrata,    Spr.   Siberia  L 
an,  Oregon,  Rocky  Moun-  alpigena  which  resembles  it 

tains,  California.  somewliat,    occurs    in    the 

Jura  and  the  Alps. 
Sambucus  pubens  Mx.  Sambucus  racemosa  L.    Cr.  du  Vent 

Viburnum  Opulus  L.  Viburnum  Opulus  L.  Belongs  in  Eu- 

rope to  the  region  of  the  beech. 
(Fagus  sylvatica.) 
"        pauciflorum  Pyl. 
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EUBOPS. 


RVBUCEM, 


Galium  trifidom  L. 
««     triflonimliar. 


u 


C0MF08ITM. 


(xalinm  lotundifolinm  L* 
Aspenila  odorata  and 
taurina  L. 


Characttr* 
istic  of  the 
subalpine 
flora. 


Eapatorimn  purpnreiim  L, 

Aster  corymbosus  L. 
«     macrophyllus  L, 
paniceiu  Z. 
laxifolias  Nees. 
ptarmicoides  Torr,  et  Gray. 
graminifolius  Pursh. 


Eupatorium  cannabinom  Z.   CommoQ 
in  wheat  places. 


u 


it 


u 


w 


Aster  alpinus  L.     Creux  da  Vent 


Of  these  six  American  species,  the  last  is  exclusively  northern,  and  ocean 
as  far  as  Labrador,  to  the  pine  region.  It  has  its  analogue  in  the  fine  Aster 
alpinus  of  the  Creux  da  Vent,  and  of  the  lower  Alps.  The  other  species, 
more  widely  distributed,  are  represented  in  Europe  by  the  Aster  Amelias  and 
A.  salignus,  Z.,  which  are  plants  of  the  plains. 

Erigeron  alpinnm  L,  Creux  du  Vent 


Solidago  virgaurea  L.  Var.  alpestris, 
which  grows  at  Chasseron,  and 
in  the  lower  Alps. 


Erigeron  philadelphicum  L. 

*^        strigosum  Miihl, 
Diplopappus  umbellatus  Torr,  Sf  Gr, 
Solidago  stricta  At. 

•*        bicolor  L, 

**        thyrsoidea  E,  Meyer, 

•*       arguta  Ait,    Var.  juncea. 

**        canadensis  L, 

^       lanceolata  L, 

The  genera  Aster  and  Solidago  are  exceedingly  numerous  in  America,  where, 
on  the  contrary',  the  Inula  and  the  Hieracium,  which  abound  in  Europe,  are 
yery  rare.  The  same  is  the  case  with  the  Senecionidas,  the  Centaurcsc,  and  the 
Carduacese,  which  are  as  few  in  America  as  they  arc  numerous  in  Europe. 

Achilisa  Millefolium  L,  Achillaea  Millefolium  L,   Var.  setacea. 

Var.  setacea.  Declivities  <^  the  lower  Alps,  in 

the  Valais. 
Tanacetum  huronense  NuU.  Tanacetum    vulgare   L.     Chaux  de 

Fonds. 
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Lakb  Superior. 


EUBOPB. 


Artemisia  canadensis  3fx. 


Antennaria  margaritacea  R.  Br. 
plantaginifolia  Hook. 


t( 


Senecio  aureus  £. 

yar.  Balsamitie 


COMPOSITJL 

We  might  take  as  analogous  of  tliat  plant  in  the 
subalpine  flora  of  Europe,  the  Artemisia  pontica, 
which  grows  in  the  Valais.  But  this  approaches 
more  the  Artemisia  maritima  Z.,  and  belongs 
thus  to  the  flora  of  the  shores. 

Antennaria  margaritacea  R.Br.    Mt 
Cenis. 

Three  spe- 


u 


u 


Senecio  viscosus  Z. 
"       sylvaticus  L. 
sarracenicus  L. 


a 


Cirsium  horriduium  Mx. 
"       muticum  Mx, 


Hieracium  canadense  Mx, 
scabrum  Mx, 


(( 


cies   of  the 
subalpine 
flora  of  the 
Jura. 

Cirsium  spinosissimum    Scop.      Sub- 
alpine Alps. 

Subalpine 
^  Alps,      with 
^several  other 
species. 

Hieracium  umbellatum  L,  \  Q^\y  j^^^ 
amplexicaule      >  and  hign- 
Jaquini  DC.      )  er   Jura, 
with  many  other  species^ 


Cirsium  rivulare  DC, 
**       acaule  L. 
"        eriophorum  L, 


u 


c« 


CAMPANULACEJB. 


Campanula  rotundifolia  L, 


u 


u 


Campanula  rotundifolia  L, 

"  var.  linifolia. 

aparinoides  Pursh,  "  rhomboidalis     L.       This 

plant  is  one  of  the  most  extensive  and  th^ 
most  characteristic  of  the  subalpine  region 
of  the  whole  of  Europe,  and  agrees  in  its 
habitat  with  the  Campanula  aparinoides,  bat 
not  in  its  forms. 


ERICAOEJE,   VAOCINICfEJB,  BRICINEM,  AND  PYROLEJB. 


u 


Vaccinium  Oxycoccus  L. 
^'         macrocarpon  At, 
Yitis  IdsBa  L. 
uliginosum  L. 
pennsylvanicum  Lam. 
csespitosum  Mx, 
canadense  Kaim. 


« 

u 
tt 
u 


Vaccinium  Oxycoccus  L.     Subalpine 

peat  bogs. 
Vaccinium  Vitis  Idea  L,    \  Forests  of 
"         uliginosum  L,    >  the    high- 
^         Myrtillus  L.     )  er  Jura. 


VMRATIOir  0?  THB  NOBIHKBN  SHORES. 
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Lamm  Sutekioil 


EUBOPB. 


TAOCINIRM. 


Quogenes  bispidnk.  Torr.  ff  Gr. 
Arctostaphjrlos  Uva-Uni  Sprtng. 


Loiseleuria  imxmmbens  Du, 

Andromeda  polifolia  L, 

Ledum  latifolium  At, 

Pyrola  rotundifdia  L. 

^     asarifolia  Mx. 
**      chlorantha  Sw, 
**     secunda  L. 

Monotropa  nniflora  Z. 

Moneses  oniflora  Salisb, 

Chimaphila  umbellata  NutL 


Arct06taphylo6  Uya-Ursi  Spreng.   La 
Toume,  higher  Jura,  and  lower 
Alps. 
Loiseleuria   procnmbens   Des.     Fas- 
tores  of  the  Alps. 
Andromeda  polifolia  L.    Peat  bogs  of 

the  higher  Jura. 
Ledum  palustre  L,    Feat  bogs  of  the 

North. 
Pyrola  rotundifolia  L,    Pastures  and 
forests  of  the  Jura. 
"     rosea  L.    Forests. 
^     chlorantha  Sw,    Forests. 
**     secunda.    L,     Woods  of  the 
higher  Jura. 
Monotropa  hypopythys  L,  In  the  for- 
ests of  the  Jura. 
Moneses  uniflora  Salisb.     Woods  of 

the  Vosges. 
Chimaphila  umbellata  Nutt,    Forests 
of  the  Vosges. 


No  family  is  more  homogeneous  in  its  distribution,  or  more  equally  spread  in 
the  North  of  America  and  Europe,  than  that  of  the  Ericaeete,  which  charac- 
terizes rather  the  region  of  the  pines  than  the  subalpinc  flora ;  for  these  species 
follow  the  pine  forests  in  their  more  or  less  elevated  stations. 


Plantago  major*  L, 

Primula  mistassinica  Michx. 
**       fiirinosa  X. 

Trientalis  americana  Pursh, 


FLANTAGINEM, 

Plantago  major  JL     Rich,  moist  soil. 

PRIMVLAOEJB, 

Pnmula  farinosa  X.    Marshes  of  the 

North.    Higher  Jura. 
Trientalis  europsea  L.   Damp  forests. 


OROBANCHEJB. 


AphyUon  uniflorum  Torr,  ^  Gr, 


Orobanche  epithymum  L,  And  sev- 
eral other  species  abundant  on 
the  declivities  of  the  Jura. 


*  Can  scarcely  have  been  introduced  where  it  was  found. 
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Lake  Supebiob. 


Pinguicula  vulgaris  L. 


EUBOPK. 


UTRIOULARIEJE, 


Veronica  scutellata  Z. 

Euphrasia  officinalis  Z. 

BMnanthus  Crista-gallL 
Yar.  minor.  Z. 

MelampTrum  pratense  L. 


Clinopodium  vulgare*  I*, 

Prunella  vulgaris  Z. 
Scutellaria  galericulata  Z. 

"         lateriflora  Z. 
Stachys  aspera  Mx, 
Mentha  canadensis  Z. 
Dracocephalum  par\iflorum  NutU 


Pinguicula  vulgaris  Z.  Sub-Alps  aad 
Jura. 

8CR  OPHULARJNRS. 

Veronica   scutellata  Z.     Peat   bogs, 

Jura,  and  Sub- Alps. 
Euphrasia  officinalis  Z.    Pastures  of 

the  Jura. 
Rhinanthus  Crista-galli.    Var.  minor. 

Pastures  of  the  Sub- Alps  and 

high  Jura. 
Melampyrum  pratense  L.    Pine  f<x^ 

ests. 

LABIATJE, 

Clinopodium  vulgare  Z.    Drydediv^ 

ities  of  the  Jura. 
Prunella  vulgaris  L.  da 

Scutellaria  galericulata  Z.    Shores  of 

the  Lake  Etaill6res,  high  Jura. 
Stachys  alpina  Z.     Subalpine. 
Mentha  arvensis  Z.    Moist  grounds. 
Dracocephalum    Ruyschiana    Z.     In 

Wallis. 


Cjnoglossum  virginicum  Z. 
Mertensia  pilosa  DC. 

Gentiana  alba  MuhL 

"        saponaria  Z.  Var  Frolichii. 


Menyanthes  trifoliata  Z. 
Halenia  deflexa  Griseh, 


ASPBEIFOLIM. 

Cynoglossum   montanum   Z.     Creoz 

du  Vent 
Pulmonaria  angustifolia  Z.  High  Jura. 

OENTIANEJE. 

Gentiana  punctata  Z. 
"         rubra  Z. 
"         acaulis  Z. 

"         Pneumonanthe  Z.  And  sev- 
eral other  species  of  Grentiana, 
which  characterize  the  subalpine 
declivities. 
Menyanthes  trifoliata  Z.    Marshes  of 

the  mountains. 
Swertia  perennis  Z.    Peat  bogs  of  the 
high  Jura. 


•  Probably  native  where  it  wm  found. 


TNKAZIOV  09  fHB  VOBXHKBV  8H01B.  16S 


OLMAi 

FnuDBOS  flunbociiofia  Lam,  Fnxmiis  exceihior  L. 


The  Ash  (Fnudniis  ezodaor)  ud  the  Sycamore  ( Acer  pseadopblmw)  are, 
with  the  Fines,  the  trees  which  asuend  highest  in  the  moontMns  of  Cential 
Emope. 

CBEKOFODRM. 

Corispennnni  hjvopifiJiiiin*  L.  Conqpennnm  hjMopobhiini  ^     Can- 


FOLTGONKM. 

Pdjrgonmn  TiTiparam  L.  Folygonnm  TiTipamm  L. 

*«  dlinode  i£r.  ^         ConTolTolos  L. 


a 


sagittatnm  JL. 


Foljgoniim  TiTipamm  is  the  most  eztensiTelT  spread  in  the  sobalpine  pas- 
tares,  and  the  most  oharacteristic  of  that  region.  It  is  also  Terj  common  aboot 
Lake  Superior.  The  same  is  also  true  of  Empetinm  nigram  L^  which  mMxkM 
the  higher  limit  of  the  pine  region. 


£mpetnmi  nigrum  X.  Empetrum  nigrum  £.    Region  of  the 

pine  trees.  —  Higher  Jura  and 
Sob- Alps. 

OUPULIFERJL 

Quercus  rubra  L,     A  few  dwarfish 

specimens  occur  south  of  Mich- 

ipicotin.  * 

Fagus  ferruginea  Mx.    Begins  to  lose    Fagus  sjlvatica  L.    Grows  dwarfishly 

its   majestic    appearance,  and  and  disappears  in  the  subalpine 

forms  only  meagre  forests  as    '  regions  of  Europe. 

&r  north  as  ^lackinaw. 
Corylus  rostrata  Ait.  Corylus  Avellana.  JL    Forests  of  the 

Jura.    Everywhere. 

*  I  found  this  plant  on  the  northernmost  shore  of  Lake  Superior,  near  the  entrance 
of  Nepigon  Bay.  Sir  W.  Hooker  mentions  it  from  the  Sasohatchewan,  Athabasca,  and 
BedBiTer. 
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Lake  Superior. 


Betula  papyracea  AiL 
**      excelsa  Ait. 

"     pumila  L, 
Alnus  incana  Willd, 

«      viridis  DC. 


Europe. 

bbtulacrs, 

Betula  pubescens  PaU.    High  Jura. 
^*       nana  L.   Feat  bogs  of  the  high 
Jura. 

Alnus  glutinosa  JL    yaUeys  of  the 
Jura. 
^     viridis  DC.    The  Handeck,  in 
the  Bernese  Alps. 


SALJCINEJB. 

Salix  pedicellaris  Pursh  and  others.        For  the  willows  and  poplars,  which 

I  are  rather  extensively  distributed 

aquatic  plants,  see  the  second  list 

About  Lake  Superior  the  Amentacese  are  represented  only  by  species  of 
cold  countries,  or  subalpine  regions,  and  are,  with  a  few  exceptions,  the  same 
as  those  of  Europe.  The  Qucrcus  rubra  is  scarcely  an  exception,  since  tiie 
Quercus  pedunculata  ascends  the  valley's  of  the  high  Jura ;  we  find  very  hrg^ 
trunks  of  it  in  the  marshes  of  the  Yerrieres,  on  the  frontier  of  France  and 
Switzerland. 

ULBiACSJE. 

Ulmus  fulva  L.  Ulmus  effusa   WUld.    Banks  of  the 

americana  L.  Doubs. 


(( 


Humulus  Lupulus  X. 


Urtica  canadensis  L. 


Finus  Strobus.  L. 


**     resinosa  L. 


^*     Banksiana  Lamb. 


URTICA  CEM. 

Humulus  Lupulus  L.    Hedges  of  Val 
de  Travers. 

Urtica  dioica  L.    Everywhere. 
These  two  species  spread  diversely 
in  various  regions,  and  have  no- 
thing characteristic. 

CONIFERJB. 

Finus  sylvcstris  L.    Declivities  of  the 
Jura. 
Fumilio  Clus.    Feat  bogs  of  the 

higher  Jura. 
Cembra  L.    Declivities  of  die 
Alps.    Handeck.   Glacier  of 
the  Aar. 


It 


YEGBIATION  OF  THB  NORTHERN  BH0RE8. 
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Lakb  Sufsbior. 


Abies  alba  Mx. 
^     canadensifl  Mx. 
*•     nigra  Pair. 
balsamea  Monk, 


u 


Larix  americana  Mx, 
Thaja  occidentalifl  Z. 
Junipenis  communis  L, 
"        yirginiana  L, 
Tazns  canadensis  WUld, 


Europe. 
conipebjb. 

Abies  excolsa  DC.     Forests  of  the 
Jura. 

'^     pectinata  DC.    Forests  of  the 
Jura 
Larix  europea  DC.    High  Jura. 

Junipcrus  communis  L.  v 

Sabina  L.      I  ^^*^  "^ 
f   the  Jura. 


it 


Taxus  baccata  L. 


The  resemblance  of  the  Coniferas  of  Lake  Superior  to  those  of  the  subal- 
pine  region  is  very  striking,  for  though  they  are  not  of  the  same  species,  the 
analogy  of  the  forms  is  so  great,  that  it  requires  the  eye  of  a  botanist  to  be  satis- 
fied poeitiyely  that  these  forests  are  not  composed  of  identical  trees  in  the  two 
hemispheres. 

ALI8MACEM. 


Triglochin  elatum  NuU. 


Blicroetylis  ophioglossoides  NuU. 

Corallorhiza  multiflora  Nutt, 

**  Macraei*  Gray. 

Gymnadenia  tridentata  Lindl. 
Platanthera  psycodes  Gr. 

^  orbiculata  lAndl. 

"  Hookeri  UndL 

«  dilatata  L. 

"  obtusata  Lindl. 

Goodyera  repens  R.  Br. 

"        pubescens  R.  Br. 
Listera  cordata  R.  Br. 
Cypripedium  pubescens  Willd. 
acaule  Ail. 


See  also  the  second  list. 

OROHIDEJE, 

Microstylis  monophyllos  Lindl.  In  the 

Sub- Alps. 
Corallorhiza  innata  R.  Br.  Fine  forests 

in  the  Sub- Alps.  Creux  du  Vent 
Gymnadenia  conopsea  L. 
Platanthera  bifolia  Rich, 


Groodyera  repens  R.  Br. 

Listera  cordata  R.  Br.    Sub-Alps. 
Cypripedium  Calceolus  Z. 


(t 


*  **  Corallorhiza  Macrsi  (sp.  noT.) :  scapo  multifloro ;  floribus  (pro  genere  maxi- 
mis)  breriMime  pedicellatis ;  petalis  OTali-oblongis ;  labello  OTali  integerrimo  bail 
atrinque  auriculato-inflexo,  palato  prominulo  aubbilamellato  in  plicam  antice  produe- 
tarn  desinente ;  calcare  plane  nuUo ;  columna  subalato-triquetra ;  capsula  OToidea. 
In  ombroaif  hamidis  ad  *  Caledonia  Springs/  Canada  Occidentali  detexit  beatus  W.  F. 
Macrae,  ann.  1848,  exemp.  fhictif.  Nuper  in  insula  *  Mackinaw  *  floriferam  legenmt 
eeleb.  Agaasiz  et  C.  O.  Loring,  Jr.— Radix  ignota.  Scapus  pedalls.  Flores  purpuras- 
eentei :  sepala  et  petala  lemiunciam  longa  !*'  A.  Gray. 
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These  Orchideas,  and  several  more  which  correspond  by  their  forms  to  those 
of  Europe,  or  are  even  identical  with  them,  characterize  all  the  subalpine  re- 
gions. The  Orchidese  are  among  the  most  characteristic  plants,  in  a  geographi- 
cal point  of  view,  for  their  forms  vary  in  a  striking  manner,  the  more  we 
descend  towards  the  warmer  latitudes,  where  they  assume  more  and  more 
brilliant  colors,  whilst  their  flowers  become  larger  and  more  diversified. 


Lake  Superior. 


Smilacina  racemosa  Desf. 
stellata  Desf, 
bifolia  Ker, 


u 


u 


Allimn  schoenoprasum  L 


Lilium  philadelphicnm  L, 

Streptopus  amplexifolius  DC, 
Tofieldia  glutinosa  Willd. 
"        calyculata  Wafd. 


Scirpus  csespitosus  L. 

"      Eriophorum  Mx, 
Eriophorum  alpinum  L, 


a 


virginicum  L. 
Carex  trisperma  Dew, 
"     canescens  L, 
"     straminea  Schk, 
"     oligocarpa  Schk, 
"     aurea  Nutt.,  var. 
"     bicolor  AU, 
"     Vahlii  L.    Var.  elata. 


Europe. 


SMILAOINEJE. 


Convallaria  multiflora  X.        ^  -**•  jji 
"  Polygonatum  L.  ^   j^ 

Smilacina  bifolia  Ker.  ) 


LILIACEJE, 


Allium  schoenoprasum  L.  Common  in 

the  Alps  to  the  height  of  7000 

feet 
Lilium  Martagon  L,    Pastures  of  the 

Sub- Alps. 
Streptopus  amplexifolius  DC.    High 

Jura. 
Tofieldia  calyculata  Wahl,    Pastures 

of  the  Sub- Alps  and  high  Jura, 

Creux  du  Vent,  &c. 


OYPERACEJE. 


Scirpus  csespitosus  L,  Feat  bogs  of 
the  higher  Jura. 

Eriophorum  alpinum  L,  This  plant 
and  the  preceding  are  very  char- 
acteristic of  the  peat  bogs  of  the 
high  Jura. 


Carex  bicolor   AU,     In  the  highest 
Alps,  in  grazing  places,  occurs 
also  in  Labrador. 
Vahlii  L,    Found  in  Lapland 
Occurs  also  in  Greenland. 


It 
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Lake  Superior. 


Europe. 


GRAMINEJB. 


Alopecams  aristulatns  3£r. 
Fhleum  alpinum  L, 


Cinna  pendala  Trin, 
Agrosds  scabra  Willd. 

Mulilenbergia  fylvatica  T.  et  Or. 
Calaxnagrostria  arenaria  Trin, 

*'  canadensis  P,  de  Beaur. 
Oryzopsis  canadensis  Torr. 
Beboolea  pennsylTanica  Gr. 
Spartina  cynosuroides  WiUd. 
Grlyceria  fluitans  R.  Br» 


u 


aquatica    Smith* 


Alopecurufl  pratensis  X.   Meadows  of 

the  Jura. 
Phleum  alpinum  L,    Pastures  of  the 
Sub- Alps. 
"      Micheli.  L,     Summit  of  the 
Chasseron.    Highest  ridge  of 
the  Jura. 


Agrostis  vulgaris  Willd. 
«'       alba,  et 


}High 


Jam. 


Calamagroslas  arenaria  Trin.    North- 
cm  shores, 
baltica.  Sir.    Baltic 


« 


"       nenrata  TV. 
Foa  alpina  L. 


**    serotina  Erh. 
Festuca  ovina  Z. 
Bromus  secalinus*  L.    (Introduced  ?) 


Triticum  repens  L. 

**        dasystachyum  Gray. 
Elymns  canadensis  L.  Yar.  glaucifolius. 

"      mollis  R  Br. 
Hordenm  jubatum  L. 


Glyceria  fluitans  R.  Br.  Brooks  of  the 
Jura. 

"        aquatica   Smith.    Brooks   of 
Jura. 

Foa  alpina  L.  One  of  the  most  char- 
acteristic plants  of  the  subalpine 
regions. 

• 

Festuca  ovina  L.    Feat  bogs. 
Bromus  secalinus  L.     Fields  of  the 

Jura. 
Triticum  repens  L,    In  sandy  places. 

Elymus  europtens  L.    Forests  of  the 

high  Jura. 
Judging  from  its  form,  this  species  k 

rather  a  plant  of  the  shores. 
Hordeum  mnrinum  L. 


*  I  could  not  discover  indications  of  this  plant  having  been  introduced  where  it  was 
found.  However,  even  an  accidental  landing  might  account  for  the  presence  of  a 
plant  which  oan  scarcely  be  a  natlTe  of  the  northern  shores  of  Lake  Superior. 
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Lake  Superior. 

Aira  flexuosa  L, 
Trisetum  molle  Kunih, 

Fhalarifl  arundinacea  L, 

Hierochloa  borealis  Rom,  Sf  Sch. 

Ifilium  effusom  X. 


Equisetmn  sylvaticQm  Z. 


arvense  L, 
limosumZ. 


Europe* 
graminejb. 

Aira  flexi^Ma  Z.    Sub- Alps. 

Avena  flavescens  L,  Subalpine  mead- 
ows. 

Phalaris  arundinacea  L.  Banks  of  the 
brooks  of  the  Jura. 

Hierochloa  borealis  Rim,  if  SdL 
Northern  Europe. 

Milium  effusum  L,  Characterizes  the 
subalpine  forests. 

BQUISETACEjE, 

Equisetum  sylvaticum  Z.    Woods  of 
the  high  Jura. 
**         anrense  Z. 
^         limosum  Z.  Brooks  of  the 
Jura. 

FILJCES, 


Struthiopteris  germanica  Willd. 

Fdypodium  Dryopteris  Z. 

Pteris  aquilina  Z. 

Allosorus  gracilis  Presl. 
Cystopteris  bulbifera  Bernh. 
Woodsia  ilvensis  R.  Br. 
Dryopteris  dilatata  Gray 

"        intermedia  Gray, 
Botrychium  vii^nicum  Swartz. 
Lunaria  Z. 


u 


Struthiopteris  germanica  WiUd. 

Mountains  of  the  Yosges. 
Polypodium  Dryopteris  Z.     Creuz  da 

Vent 
Pteris    aquilina   JL     Woods  of  the 

Jura. 
Allosorus  crispus  P. 
Cystopteris  fragilis  B. 
Woodsia  ilvensis  R,  Br, 
Dryopteris    dilatata    Gray,     Higher 

Jura. 


Botrychium  Lunaria  Z.     Summit  of 
the  Jura. 


Lycopodium  lucidulum  Mx. 
inundatum  Z. 


u 

u 

M 


annotinum  Z. 
dendroideum  Mz, 

clavatum  Z. 

complanatum  Z. 


(i 


M 


LYCOPODJACE^ 

Lycopodium  Selago  Z.  Higher  Jura. 
inundatum  Z.     Marshes 

of  the  higher  Jura. 
annotinum   Z.      Summit 

of  the  Jura,  Creux  da 

Vent,  etc. 
clavatum  L,  Higher  Jo- 

ra. 
complanatum  L,  I£^er 

Yoflgea. 


(4 
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Lakb  Supxbiob. 

SfthgitiflUa  aelaginoides  Spring. 
**  mpestris  Spring. 


EUBOPB. 

Selaginella  selaginoides  Spr.  Pastures 
of  the  lower  Alps  and  the  higher 
Jura. 


^Hie  Equisetacea,  the  Ferns,  and  the  LycopodiacesB  of  Lake  Superior  are 
ahnoit  absolntelx  the  same  species  as  those  of  the  snbalpiae  region  ^  Europe. 
As  we  descend  the  scale  of  the  yegetable  kingdom  under  higher  latitudes,  vege- 
tatkm  seems  to  follow  the  sides  of  an  angle,  as  it  were,  which  become  convergent 
i^xmt  the  zone  of  pine  forests.  Thus  the  Lichens  and  the  Mosses  are  already 
entirelx  the  same  species  here  as  in  Europe,  and  it  will  be  suflicient  to  make  a 
sing^  list  of  them,  without  indicating  the  corresponding  European  species, 
since  all  are  identicaL    Few  HepaHica  are  also  enumerated. 


Mosses  of  Lake  Supebiob. 

Sphagnum  capOlifolium  Brid. 
"■         cuspidatum  Brid. 
squarrosum  Hedw. 


u 
u 


Fnnaria  h jgrometrica  L. 
Grimmia  apocarpa 

Var.  riyularis  B,  et  S. 
Hedwigia  ciliata  Hedvo. 
Orthotrichum  HutchinsisB  H,  et  T. 
**•  strangulatum  Beauv. 


**  leiocarpum  B.  et  S. 

**  anonudum  Hedto. 

Ceiatodon  purpurens  Brid. 
Dicranum  scoparium  Hedto. 
^        undnlatnm  Ehrh. 
*^        oongestum  Brid. 


u 

M 
U 
U 
U 


Schraderi  W.etM. 
fulvum  Hook, 
longifolium  Ehrh. 
▼irens  Hedto. 
poljcarpum  Brid. 


^        majus  Turn. 

"       glancum  L. 
13 


Localities  in  the  Juba. 
Peat-bogs  of  the  high  Jura. 


c« 


U        it 


(( 


i( 


Peat-bogs  of  the  Vosges  and  Harta. 

This  species  belongs  to  the  granitic 

peat-bogs. 
Grows  everywhere. 

Dripping  rocks  in  the  Alps  and  Jura. 
Everywhere  on  granite. 


u 


u 


u 


Is  missing  in  Europe,  but  replaced  in 

the  forests  by  a  great  number  of 

analogous  species. 
Forests. 
Stones. 
Everywhere. 
Forests. 
Moist  forests 
Forests  of  the  higher  Jura ;  descends 

never  in  the  middle  region  of  the 

pine  forests. 
Peat-bogs  of  the  higher  Jura. 
Forests  of  the  Alps. 
Granitic  blocks. 

Forests  of  the  Alps  and  higher  Jura. 
Fissures  of  rocks,  and  the  forests  in 

the  Alps. 
Higher  Jura;  descends  never  in  the 

middle  region. 
Peat-bogs  of  the  Jura. 
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M088K8  OF  Lake  Superior. 
DiBtichum  inclinatam  B,  et  S. 


<4 


capillaceam  B.  et  5. 


(( 


<« 


u 


u 


Encalypta  ciliata  Hedw, 
Pogonatam  alpinom  Brid. 
Polytrichum  formosum  Hedw. 
piliferum  Hedw, 
juniperinum  Hedw. 
Bartramia  pomiformis  Hedw. 
Ocderi  Brid. 
fontana  L. 
Aolacomnium  palustre  Br. 
Bryum  pseudo-triquetrom  L. 
**      nutanfl  L. 
Yar.  elongattun  B.  et  S. 
Mnium  cuspidatum  Hedw. 
Hypnum  Schreberi  Willd. 

tamarisciniim  Hedw. 
splendens  Hedw. 
aduncum  L. 
uncinatum  Hedw. 
cupressiforme  L. 
Crista-castrensis  L. 
abietinum  L. 
nitidulum  L. 
Neckera  intermedia  Hedw. 
Marchanda  polymorpha  L. 
Jungermannia  barbata  Hook. 
Ftilidium  ciliare.  Nees. 


•if 


(t 


(t 


<t 


t4 


U 


U 


U 


I 


L0CALITIK8  or  THE  Jura. 

Sammits  of  the  Jura.  DediTities  of 
the  Alps. 

Fissures  of  the  rocks.  Subalpine  re- 
gions. 

On  the  ground  in  the  higher  Junt. 

Sub- Alps. 

Woods  of  the  mountains.  EveiTwheit. 

Granite  in  the  Yosges  and  Alps. 
Bocks  of  the  Jura. 
Everywhere  near  springs. 
Peat-bogs  of  the  higher  Jura. 
Moist  places  in  the  forests. 

where. 
Elevated  peat-bogs. 
Skirts  of  the  forests. 
Fine  forests. 


Eveiy- 


t( 

t( 

u 

(( 

u 

M 

u 

(( 

i( 

(t 

it 

(i 

u 

U 

a 

U 

a 

(( 

Moist 

places. 

Pine  forests. 

it 


(( 


Enumeratio  Lichenum  a  D.  Prof  Agassiz  ad  Liacum  Superiorem,  anno 
1848,  lectorum,  ab  Edvo.  Tuckerman,  Cantabr. 

Yidi  olim  in  Museo  Parisiensi  aliquot  plantas  a  D.  Ck)mite  de  Castelnau  in 
itinere  suo  ad  Lacum  Superiorem  decerptas,  inter  quas  Lichenes  decern  inse- 
quentes  reperi :  — 

Usneam  barbatam,  Yar.  pendulam. 
Evemiam  jubatam    Fr. 
Ramalinam  cahcarem    fi.  Fr. 
Cetrariam  islandicam    Ach, 
C.  glaucam    Ach. 
C.  lacunoiam  fi  Atlanticam    Tuck, 
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Sdetem  pwhnotmnam    Aek, 
Parmeliam  aazatilem    Ack. 
P.  caperatam    Ach. 
Cladoniam  rangiferinam    Hoff. 

Huce  primitiifl  incrementiim  attulit,  quantum  scio,  nemo  usque  donee  oras 
insolaaqae  Lacos  periostrans  Professor  noster  illustriss.  Agassiz,  dnm  plantsmm 
nobiliorum  distributioncm  geographicam  persequitur,  Lichennm  etiam,  hac  in  re 
multum  adjuvantibuii  discipulis  ejus  conunilitonibusque,  viris  amicissimiB  J.  £. 
Cabot,  J.  M.  Lea,  C.  6.  Loring,  and  Dr.  Keller, — messem  satis  largam  fecit 

Has  igitor  opes  Lichenoeos,  mihi  benevolentia  V.  ill.  mandatos,  pro  Tiribos 
explicare  pergam. 

LICHENE8. 
USNEA. 

1.  barbata  Fr.  var.  dasypoga^  Fr.,  infert. 

2.  langisstTna  Ach.,  ciun  cephalodiis. 

3.  cavernosa  Tuckerm.  mss.    Thallo  pendulo  laxo  molli  glaberrimo  tereti- 

compresso  plus  minus  cavernoso  ochroleuco,  ramis  primoribus  simpli- 
ciusculis  subventricofis  attenuatis  ad  apices  dichotome  ramosis,  ramulis 
ultimis  tenuissime  capillaceis ;  apotheciis  sessilibus  radiatis  disco  albi- 

do-pruinoso  demun  subcarneo  margine  obscuriori  evanesccnte. 

Hab.  ad  arbores  in  oris  Lacus  Supcrioris;  C,  T.  Jackson,  1845; 
Agassizy  1848.  Ipse  Icgi  stcrilem  in  Montibus  Albis,  anno  1848. 
Specimen  babeo  omnibus  conveniens  e  Madras,  Ind.  Orient,  ex  Hh, 
Hook, 

Thalli  rami  majores  e  subtcreti  demum  compressi,  angulati  annula- 
tim  nipti,  lacunis  regularibus  subellipticis  plus  minus  insignes,  apici- 
bus  dichotomis  elongatis  terctiusculis  tenuissime  demum  capillaceis. 
Apothecia  omnino  Usnese,  at  discus  strato  gonimo  viridi  impositus ! 
albido-pruinoflusque !  Hos  characteres  Usneis  a  Friesio  plane  dene- 
gatos,  iis  primum  tribuit  Montague  (Annates  1834,  t  2,  p.  2,  p.  368, 
and  Cryptog.  Canar.  in  Webb  &  Berth.  Hist  Nat  d.  Ees  Canar.,  p. 
93).  Ex  observationibus  Moiitagnei  U.  ceratina  discum  habet  pru- 
inosum,  et  U  U.  Jamaicensis  Ach.,  et  Ceruchis  Montag.,  discum 
pruinosum  strato  gonimo  impositum.  Species  nunc  descripta  pluribus 
notis  cum  U.  Ceruchi  (Americas  tropicse  adhuc  pnTss,  a  Montagneo 
(Ann.  1.  c.)  luculentissime  llustrats)  convenit ;  distat  facie,  statuque 
(normali  ut  vidctur)  pendulo.  Disci  characteribus  jam  laudatis  facil- 
lime  distinguenda  est  U.  cavernosa  ab  omni  (ni  fallor)  Usnea  boreali- 
americana. 

EVEBNIA. 

1.  jubata  Fr.    fi.  chalyheiformis  Ach.,  inf. 

y.  implexa  Fr.,  infert 

2.  Pnmastri  Ach.,  infert 
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Ramaltna. 

1.  caUcaris  Fr.  (I.  faxtigiata  Fr.,  fert 

d./arinacea  Sch.,  fert 

Cbtraria. 

1.  islandica  Ach.    y.  crispa  Ach.,  fert 

S.  nivalia  Ach.,  infert 

S.  glauca  Ach.    /J.  sterilis  Fr.,  infert 

4.  eiUaris  Ach.,  fert 

5.  lacimo«a,  /9.  atlantica  Tuck.,  fert 
€.  Oakesiana  Tuckerm.,  infert 

7.  Pinastri  Sommerf.,  infert 

Pbltigera. 

1.  aphthosa  Hoffm.,  fert 

2.  canina,  Hofim.  fert 

8.  rufescens  Hoffm.,  fert 

4.  polydactyla  Hoffm.,  infert 

5.  horizorUalis  Hoffm.,  infert 

SOLORIXA. 

saccata  Ach.,  fert 

SnoTA. 

1.  putmonaria  Ach,.  infert 

2.  liniia  Ach.,  infert 

4.  glomerulifera  Detis.,  fert 

Parhelia  ;  subsect  Imbricaria, 

1.  perlata  Ach.,  infert 

2.  tilieuiea  Ach.,  fert 

3.  Barren  Turn.    p.  rudecta  Tuckerm.,  infert 

4.  saxatilis  Ach.,  fert 
i.  aUurites  Ach.,  infert 

6.  physodes  Ach ,  infert 

7.  dwacea  Ach.,  fert 

8.  caperata  Ach.,  fert 
9   conspersa  Ach.,  fert 

10.  centrifuga  Ach.,  fert 

11.  parUtina,  y.  ru^fu  Ach.,  fert 
Subeect  Physda, 

12.  speciosa  Ach.,  fert 
IS.  steUaris  Ach.  a.  fert 

Subeect  Placodium, 

14.  saxicola  Ach.,  fert 

15.  c&ryso^etfca  Ach.,  flBrt. 
1€.  degant  Ach.,  fert 
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Babmet,  PaieUana. 

17.  subjutea  Fr.    ^  ditiant  Fr. 

18.  albeUa  Ach. 

19.  ocritta  Ach. 
Sabsect  UreeoUtna. 

to.  oneodeif  Tackem.  mas.  Thallo  cmstaceo  tartareo  (farinoeo^iilyeni- 
lento)  ooDtigao  riiiiO0O-«reolato  ambitii  Terrocoso-sabplicato  glaoco- 
albicaiite;  apotheciis  innatis  mox  protnisis  sessilibas  disco  pniinolo 
demmn  protaberante  nigro  margine  proprio  tenui  erecto  thallodem 

tamidum  demum  obtegente. 7\nmer  Islandj  in  rape  porphyri- 

tico ;  AgasnsL  P.  Glaacomae,  Ach.  Fr.  et  P.  repandte,  Fr.  affinit. 
Distincta  yidetor  crosta  tenui,  apotkeciisque  nigris  infimtia  •olmn 
ccmspicne  pminosis,  mai^ne  proprio  erecto  persistente. 

8TK]lXOCAniX>N. 

1.  tomerUosum  Fr.,  fert 

2.  paschaU  Laur.,  fert    Adsont  quoqne  spedmina  S.  coraUaidi  forsan  ra- 

ferenda. 

Cladonia.    Ser.  GUmcescerUes. 

1.  turgida  Hoffm.  a.  fert. 

fi,  grypea^  Tuckerm.  mss.    Podetiis  majoribus  fikstigiato-iainods 
glanco-Yiridibus,  scyphis  obecoris  in  ramos  &8tigiato6  radiato-dentatos, 

9>  snbulatos  abeuntibiis. Major,  pulchre  glauco-viridis.    Formit 

majoribus  americanis  C.  uncialis  /i.  similis  et  analoga,  reipsa  vero 
C.  tnrgidte  omnino  referenda.  Thallo  foliaceo  destituta  sunt  speci- 
mina ;  squamule  tamen  (iis  G.  turgids  similes)  hie  illic  apparent 

Ser.  FuscescerUes, 

2.  pyxidata  Fr.  a.  fert 

8.  gracilis  Fr.    r-  hyhrida^  Fr.,  fert 
4.  degenerans  Fl.  a.  fert 

i.  eamtUa  Fr.  a.  fert 

6.  squamosa  Hofim.  a.  fert. 

7.  furcatOj  Fl.  d,  svbtdata  FL  infert 
&  rangiferina  Hofim.  a.  fert 

fi.  sylvatica  Fl.,  fert 
y.  alpestris  FL,  infert 
Ser.  Ochroleuea. 

9.  amauroeraa  Fl.,  fert 

10.  uncialis  Fr.    fi.  9dunca  Ach.,  fert 

r.  turgescens  Sch.,  fert 
Ser.  CoecifertB, 

11.  comucopiaides  Fr.,  fert 

12.  Floerkeana  Fr.,  fert 
IS.  dtformis  Hoffm.,  fert 
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BlATORA. 

1.  rufonigra  Tuckerm.,  fert 

2.  icmadophila  Fr. 
S.  vtmalis  Fr. 

Lecidsa. 

1.  parasema  Fr.    Specimina  in  Botnla  aliquantnm  diffMre  Tideator. 

2.  geographical  a,  Schsr. 

Umbilicaria. 

1.  pttstulata,  p,  papulosa  Tack.,  fert 

2.  hirsuia  Ach.,  fert 

8.  DUlenU  Tuckerm.,  infert 
4.  Muhlenbergii  Ach.,  fert 

Opeorapha. 

scripta  Ach.  Schier.  a. 

Endocarpon. 

1.  miniatum,  p.  eompliccUvmy  Sch.  Status  pusillus,  teneritale  etiam  a  Lidiene 
NoYse  Anglicse  distans. 

8.  Manitense  Tuckenn.  mas.  Thallo  cartilagineo-membranaceo  tenui  fia- 
gili  levi  lobato  ex  olivaceo-nigricante,  lobis  ambiCua  TOtundalis 
incisis  planis  max^gine  subplicatis  crenatis,  ceteris  flexuoos  irregular- 
ibus,  subtus  e  fusco-nigrescentibus ;  ostioHs  prominulis  mgiis  per- 

tusis. Proxima  £.  fluviatili,  at  colore,  superficie  nitidiuscola, 

lobatione  fere  Imbricarias,  apotheciisque  diversa. 

Pertusaria. 

pertusa  Ach.  a. 

COLLEMACEJS. 

COLLEMA  satuminumy  Ach.,  infert 

Fungi  were  not  collected,  except  a  few  of  the  more  solid  ones,  which  hare 
not  yet  been  determined.  The  softer  species  are  very  difficult  to  preserre 
during  such  a  journey,  when  travelling  constantly  upon  water  in  birch4)ark 
canoes. 

To  this  first  enumeration  of  the  species  of  plants  occurring  a.bout 
Lake  Superior,  and  which  belong  to  the  subalpine  region  as  such,  we 
subjoin  a  list  of  species,  which  cannot  strictly  be  referred  to  this  one, 
though  they  occur  in  it.  They  are  few  in  number  and  still  fewer 
of  them  belong  to  the  Gryptogamous  plants. 
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EL    Plants  of  (he  lake  and  shares^  which  have  or  have  not  their  analogoug 
repreeenuaioes  in-  Europe.* 


Lakk  Supkrioe. 

Kannnjcnlns  aqoatilis  L. 
**  reptaiiB  L, 

Cttrdamind  hinmta  X. 
Barbarea  yulgaris  R.  Br. 

Naphar  lutea  Smith.  Var.  Kalmiana. 

Cakile  americana  Nutt. 
Callitriche  linearifl  Pursh. 

"         Terna  L. 
Lathjnu  maiituntiB  BigeL 

(*       palnstrifl  L. 

Oenotlifira  ttiennis  Z. 

Hyriophyllum  spicatnm  L. 
Slum  lineare  Mx. 
Bidens  cemna  JL 
Ljaimachia  stricta  Ait. 

^         ciliata  L. 
Naomburgia  thTrsiflora  JL 

y eronica  americana  Mx. 


Ljcopos  Tirginicus  L. 
*'       sinuatufl  EU. 
Poljgonnm  amphibium  L, 

Myrica  Gale  L. 
Salix  Candida  Willd. 

**    Incida  MM. 

«    discolor  MUhl. 

^    angustata  Pvrsh. 

^    pedicillarifl  Pursh. 

M    pumilis  Marsh. 


Europe. 

Banuncultu  aquatilis  L.  Everywhere. 
**  reptans  L.    Sand  of  the 

lake  shores. 
Cardamina  hirsuta  L.    Moist  places. 
Barbarea    vulgaris   R.    Br.     Along 

ditches. 
Nuphar   pmnila    Sp.     Black  forest 

Meadows  and  margin  of  lakes. 
Cakile  maritima  JL    Baltic  Sea. 
Callitriche  autumnalis  L. 

**  vema  L.    In  brooks. 

Lathyrus  maritimos  B.  Marine  plant 
<*        palostris  L.    Marriies  of  the 
lakes. 
Oenothera  biennis  L.    Lake  of  Nen- 
chatel.    Introduced  into  Europe. 
Myrioph.  spicatum  L.    Quiet  waters. 
Sium  angustifolium  L.    In  brooks. 
Bidens  cemua  L.    Ditches. 
Lysimachia  vulgaris  L.    Marshes. 

"         ciliata  L.    Mailed. 
Naumburgia  thyrsiflora  L,    Near  St 

Blaise,  Lake  of  Neuchatel. 
Veronica  Beccabunga  JL    Brooks  and 

lakes. 
Lycopus  europsens  JD.     Maigins   of 

waters. 
Polygonum  amphibium  JL     Margins 
of  quiet  waters  in  diverse  regions. 
Myrica  Grale  L.    Shores  of  the  Baltic. 
In  Europe  the  same  species  of  wil- 
lows are  found  at  the  margin  of 
waters  in  diverse  latitudes,  but 
most  of  them  differ  firom  the  Amer- 
ican species.    The  extensive  dis- 
tribution of  these  trees  along  the 
shores  of  lakes  and  rivers  at  various 


*  The  number  of  aquatic  plants  found  along  the  shores  of  Lake  SaperioTi  ia  so  small, 
that  I  have  put  Ihem  all  togetiier  in  this  list,  whether  they  have,  or  not,  thefar  analo- 
gies fai  Burope. 
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Lakb  Supbriob. 


Popolos  balsamifera  Mx. 
"       tremuloides  Mz. 
Sparganium  natans  L. 
Potamogeton  natans  JL 
lucens  L, 
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a 


(( 


u 


C( 


praelongus  Wuif.    * 
hetefophjlluB  SchrdK 
pecdnatus  L. 
paucifloruB  Pursh. 
Triglochln  elatum  NutL 

Alisma  Flantago  Z. 
Sagittaria  variabilis  EngL 
Echinodorus  subulatus  EngL 

Udora  Canadensis  NutL 

Vallisneria  spiral^  L. 

Iris  yersicolor  JL 

Juncns  efifosus  L, 
^       acuminatns  Mx. 
**      paradoxus  E,  Meyer. 
**     .  nodosus  L. 
*"       balticus  WUlcL 

Eleocharis  obtnsa  SchtUtz. 
*'        palustris  R.  Br. 
^         tennis  SchulL 
^         acicularis  R.  Br, 

Scirpos  lacnstris  JL 


Carex  stipata  MUM. 
scoparia  ScJik. 
festucacea  Schk. 
vulgaris  Fries. 
ftellolata  Good. 


u 


(I 


u 


EUROPB. 

latitudes,  shows  their  doser  con- 
nection with  the  nature  of  the 
ground  than  with  the  temperatore 
of  the  country  where  thej  grow. 
Populus  nigra  JL 

^       tremula  L. 
Sparganium  natans  L.         1     Quiet 
Potamogeton  natans  JL      I    ^T^^ 
lucens.  L        [  ^^  riv- 
perfoliatns  Z.      ere  of 
J  Europe. 


} 


Jura. 


(( 


ct 


} 


Triglochin  palustre  JL    This  spedes 

occurs  also  in  N.  America. 
Alisma  Plantago  L. 
Sagittaria  sagittifolia  JL 
Echinodorus  is  an  aquatic  type 

to  the  American  flonU 
Udora  occidentallis  Pursh.    Northern 

Grermanj. 
Vallisneria  spiralis  L,   Lombardy  and 

Tessino. 
Iris    pseudc-acorus   JL     Margins   of 

waters.    Everywhere- 
Juncus  efiusus  JL 
**      acutiflorus  Ehrh. 


**      balticus  Willd.    Northern  Sea 
and  Baltic. 

Eleocharis  palustris  R.  Br.    Manhea 

**  acicularis  R.  Br.    Margin 

of  lakes  and  marshes. 

Scirpus  lacustris  JL  Common  in  all 
lakes  of  Switzerland. 

Many  of  these  species  are  the  same  in 
the  two  continents;  but  there 
are  at  the  margin  of  waters  of 
the  whole  middle  and  northen 
Europe,  many  more  Cazieei  i^ 
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Laxb  Supkbior. 
Gv6z  czinitft  ZcBR* 

^     tentwnilatn  MukL 
•«     kTBtriciiui  WiUd. 
•*      Ocderi  £ArA. 
^     intomeflceiis  Rudge. 
^     Yotom  SchwT» 
Niftella  ileodlis  Agardh, 


EUKOFB. 

lembling  those  of  North  America, 
which  are  however  not  identkaL 


inalis  antipjretica. 


Nitella  flexilis  Agardh.  Lake  of  Gea- 

eva. 
Fontinalis  antipyretica.    In  the  brooks 

of  the  Jura. 


It  seems  at  the  first  glance  to  be  a  contradiction  to  unite  in  a  separate  table 
die  aqnadc  plants  of  the  lakes,  leaving  as  characteristic  of  the  sabalpine  region 
die  aqoadc  plants  of  the  peat-bogs.  That  is,  however,  not  the  case,  for  the 
peat-bogs  and  the  plants  which  form  them,  (the  peat-bogs  with  Sphagna  at 
least,)  never  descend  below  the  Pine  region,  which  they  follow  in  its  whole  ez- 
tent)  whilst  lake  and  marine  plants  follow  the  shores  in  various  latitudes.  The 
finrmer  being  of  course  under  the  direct  influence  of  the  temperature,  the  latter, 
on  the  contrary,  being  more  dependent  upon  the  moisture  (tf  the  soil 

HL    American  plants  of  Lake  Superior y  which  have  no  analogous  representor 
tives  in  Central  Europe,* 

Sarracenia  purpurea  X. 
Hudsonia  tomentosa  NutL 
Bobus  Kutkanus  Afop. 

PoCentilla  fruticosa  L, 


} 


Comus  canadensb  L. 


Truly  American  tjrpes. 

There  are  no  Rubus  of  the  t3rpe  of 
x>doratu8  and  nutkanus  in  Europe. 

Cultivated  in  the  gardens  of  Europe, 
where  it  succeeds  very  well  in 
temperate  plains  and  in  the  moun- 
tains. 

A  charming  little  plant  of  which  we  find 
no  other  analogue  in  Central  Eu^ 
rope  than  a  few  UmbellifertB,  for 
their  general  form,  the  Buplevrums 
for  instance,  which  grow  in  the 
Sub  Alps.  But  Comus  suecica  L. 
is  its  strict  analogue  in  Northern 
Europe. 

•  BesidM  the  genera  which  have  no  representatiTet  at  all  in  Central  Europe,  there 
are  eeveral  introduced  in  this  list  which  haTO  only  remote  analogues,  or  indeed,  real 
representattres ;  but  in  such  countries  of  the  Old  World  which  are  fur  distant  from 
the  mountain  chains,  the  vegetation  of  which  has  been  compared  here  with  that  of 
lAke  Superior. 
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Diervilla  trifida  Moench. 
Mitchella  repens  L, 
Coreopsb  lanceolata  Z. 

Mulgedium  leacophaBom  D,  C. 

Nabalus  racemosus  Hook, 
Lobelia  Ealmii  L. 


Dianthera  americana  JL 
Mimulus  ringens  Z. 
Castilleja  coccinea  Spr, 


a 


septentrionalis  LincU. 


Monarda  fistolosa  JL 
Galjstegia  spithamsea  Pursh, 
Apoc3mum  androssemifolium  Z. 


Polygonam  articulatum  Z. 

Shephardia  canadensis  NiUt, 
Comandra  livida  Z. 

"         umbellata  Nutt, 
Clintonia  borcalis  Raf, 
Sisyrinchium  bermadianum  Z. 


\ 


} 


Truly  American  types. 

This  genus,  one  of  the  finest  of  the 
CompositiB,  b  wanting  in  Europe. 

Comes  near  the  Mulgedium  alpimnnof 
Lapland. 

Entirely  wanting  in  Europe. 

The  Lobelioe  are  not  numerous  in  En- 
rope,  being  replaced  there  by  the 
Campanulse  and  Fhyteumata,  of 
which  genera  the  first  is  scantily 
represented  in  America,  and  te 
second  not  alL 

Truly  American  types. 

Bartsia  alpina  Z.  Found  upon  ^ 
highest  peaks  of  the  Jura,  is  the 
nearest  relatiye  to  Castillejaooo» 
nea  in  Central  Europe. 

Castilleja  pallida  Z.,  closely  allied  to 
C.  septentrionalis,  occurs  on  dis 
N.  E.  confines  of  Russia. 


We  cannot  consider  this  plant  as  co^ 
responding  to  the  Apocynum  Ve- 
netom,  which  belongs  to  the  sea* 
shores  of  the  Adriatic.  These 
two  species  differ  in  fi)rm  and 
habitat 

Of  this  type  of  Polygonum  there  is  do 
analogous  form  in  Europe. 


>-  Truly  American  types. 


IV.     The  few  plants  of  Lake  Superior,  indicated  m  the  foUowing  Usty  han 
eiuier  a  very  tnde  range  or  are  perhaps  introduced. 


Corydalis  aurea  WiUd. 
'^        glauca  Pursh. 


Corresponds   to    Corydalis    hitea  L 
Vaiuzmarcus.    The  Coiydafis  i^ 
cosmopolites  of  the  middle  rQgioB> 
Capeella  Bursa — Pastoris  2>.  C    (In-    Everywhere  in  Europe, 
troduced?) 
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ABtngalm  caoadeiuifl  L.     {Cosmop- 
olite.) 
l^ifoliom  repens  JL    (Introduced?) 
Potentilla  anaerina  L. 
Ifentlia  piperita  L,    (Introduced.) 

Galeopsis  Tetmhit  L,    (Introduced.) 
viacoea  L. 


Corresponds  to  Astragalus  glydphjdloa 

L.    Equally  cosmopolite. 
Everywhere  in  Europe. 


(( 


Bfitom  oapitatum  L, 

Amaranthus  albus  L,    (Introduced.) 

Polygonum  dumetorum.  JL 


Mentha  piperita  L,  Eyerywhere  iflf 
Europe,  especially  in  the  pliidns. 

Everywhere  in  Europe. 

Corresponds  to  Physalis  Alkekengi  Ih^ 
cosmopolite  like  the  Solanee  in 
general,  and  all  plants  which  at> 
tach  themselves  to  man. 

Blitum  capitum  L.    In  Wallis. 

The  sands  of  Europe. 

Grows  in  Europe  in  diverse  latitude!. 


From  these  various  tables  it  is  easy  to  see  that  the  vegetation  of  the  northenk 
diofes  of  Lake  Superior  is  perfectly  similar  to  the  stibalpine  vegetation  of 
Europe,  at  that  zone  which,  in  the  Jura  for  instance,  extends  from  3,000  to 
$,500  feet,  and  which  in  the  Alps  extends  from  8,500  to  5,000  feet  Now 
removing  some  plants  of  the  lakes,  and  some  few  peculiar  American  types, 
the  subalpine  flora  remains  in  its  integrity,  and  will  be  found  to  form  chiefly 
the  v^^tation  about  the  northern  shores  of  Lake  Superior. 


SPECIAL  COMPARISON. 

IHstribution  of  the  Tree%  and  Shrubs  of  Switzerland  frorji  the  PlahU 
to  the  Summit  of  the  MoimtainSj  compared  with  those  of  North 
America. 

As  it  is  easier  to  perceive  the  regnlar  order  of  succession  of  the 
different  growths  which  follow  each  other  along  the  slope  of  a  moim- 
tain,  and  to  determine  under  such  circumstances  the  precise  limits  alt 
{heir  distribution,  than  to  ascertsun  the  natural  range  of  the  corres- 
ponding vegetation  northwards  over  extensive  tracts  of  land,  in  leyof 
countries,  I  shall  first  introduce  a  general  picture  of  the  arbores- 
cent vegetation  of  the  Swiss  mountains,  before  I  undertake  to  show 
that  it  agrees  most  minutely  in  its  internal  arrangement  with  that  of 
the  lake  districts. 

The  vines  which  cover  the  margins  of  the  Lake  of  Neuchatel,  188& 
feet  above  iiie  level  of  the  sea,  characterize,  of  course^  the  hwet 
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regions,  which  we  call,  for  that  reason,  the  region  of  yineyards.  He 
trees  which  are  cultivated  there,  the  mulberry,  peach,  apricot,  and 
even  the  fig  in  the  warmest  places,  are  all  exotic.  All  fruits  of  the 
temperate  zone,  however,  succeed  there  perfectly  well,  and  among  the 
wild  trees  and  shrubs  which  characterize  this  zone,  we  find  especially 
Bubus  :  Rubus  corylifolius,  Rubus  fruticosus  £.,  Rubus  tomentoeot 
W. ;  some  Roses :  Rosa  pimpinellifolia  £.,  Rosa  eglanteriaX.,  Ro8a 
alba  L.  ;  the  Pyrus  communis  X.,  the  Crataegus  torminalis  X.,  Me9> 
pilus  germanica  X.,  and  Mespilus  eriocarpa  DC.  The  most  common 
ornamental  shrubs  which  are  cultivated  there  on  level  ground,  are 
the  Philadelphus  coronarius  and  the  Lilac,  which  we  find  as  far  as  Ike 
lower  valleys  of  the  Jura.  This  zone  is  almost  entirely  cultivated, 
and  had  few  indigenous  trees.  We  meet  now  and  then  with  forests 
of  oak  trees  (Quercus  Robur  X.,)  and  of  chestnut  trees  (Gastanfia 
yesca).* 

Immediately  above  this  horizon,  at  an  elevation  of  some  hundred 
feet  higher,  firom  1600  to  1700  feet  begins  the  zone  of  oaks,  whidi 
ascends  somewhat  into  the  valleys.  The  two  species  of  this  genus, 
the  Quercus  Robur  X.,  and  the  Quercus  sessiliflora  8m. ,  grow  in 
the  same  places ;  the  latter  ascends,  however,  a  littie  higher,  and 
occurs  but  very  thinly,  it  is  true,  in  the  Yal  de  Ruz,  and  in  the 
Val  de  Travers.  On  the  slopes  of  the  Alps  it  ascends  1,500  feet 
higher,  especially  in  sheltered  valleys.  The  shrubs  and  trees  whi<5h 
follow  these  are  not  numerous,  (for  the  vegetation  of  the  oak 
forests,  like  that  of  the  pine  trees,  excludes  other  trees ;)  they  are 
the  hedge-plants,  which  are  found  as  far  as  the  region  of  the  {ones, 
(Viburnum  Opulus  X.  et  Viburnum  Lantana  X.)  ;  the  yew,  (Taxus 
baccata  X.)  ;  the  box-tree,  (Buxus  sempervirens  X.)  ;  the  hornbeam, 
(Carpinus  betulus  X.,)  very  rare  ;  the  alder,  (Alnus  glutinosa 
Q-oertn.)  At  the  margins  of  the  brooks,  some  briars,  the  honeysuckle, 
(Lonicera  Caprifolium,)  cultivated  ;  the  buckthorn,  (Rhamnus  oa- 
tharticus  X.)  ;  the  holly,  (Hex  Aquifolium).  The  fruit  trees  culti- 
vated with  the  greatest  success  in  this  zone,  are  the  walnut,  the 
apple,  the  pear,  &;c. 

*  Along  the  margin  of  the  lakes  grow  the  Populus  nigra  and  seyeral  species  of  wQlowi, 
which  are  characteristic,  but  haye  no  direct  affinity  with  the  localities  in  which  they 
occur.  The  Clematis  Yitalba,  on  the  contrary,  attaches  itself  to  the  trees  of  the  regioa 
of  the  Ham  and  oak  tiees,  hot  nerer  ascends  higher. 
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eofae  H.m)C«Ban«n-'^ia^!-  ^rrr-^rx-  cut  ■•  ■  i*r.i'—  Ucii.  arrt-vuMr. 
dbe.     lid-  i*  »^  rrgic       «faru.-     fffi»;»r-  •  ^*.•tt»l^..^.  -ir;.    vhk-i:  i- 

MP  ends  ill  ttie  ^Jsn  v  -^•*'    >!*">  mii^  :    -=.<"      :^^. 

To  th£- rejpoL  «:c  ;t'  ■•-«-'.     "ffv.  »::-.     rr.-.-.u.  .    i-j 

feet  of  rerticfcl  »e;sL:-  2mi  -:--:•"    -.    ^ .:•"    .-r    ,  ■•-:.•?  v  i  •  I-j*w»u: 

iBoB  X..  KaOOf  CBSa-  ^-.  i*li  a*   I'JWU    ^   .  ^  ir^  -j^i-.u^r* ibub. 

lillOBa  i..  B<I5£    002!*;.    -1..  X*?*.    ru*rzi\rj^...  -.   .  •   r».-i-u     /LUiVAu. 

MexereuxL  L..   I^ai^ru^    a.;*^:    J..     Lm^'jux*-    laMns^ji-..    ^  .    tuiiu: 
mnpestns  Z..  Ci^rnar  Jvt^i^ua.  1. 

The  regioL  of  tin  piae-  •■•  L^xmrr^  •rxwru'-i  irA-  v-X*-  iwi  k 
4^500  feet  m  the  Jnr—  mi  i  •..«.»«.*  *«.•  i.  i4i>  Aji.  j.  a.-  »•«] 
chftraeteriaed  ki  he  I'jwe'^  au'  uiacu'.  ijnri:.  «brr>  »•  fur  fni/. 
inoBexcelsiari.,  Abies  ex«:ei5i/''...AL«f  i^emmeu  /y*^  .JuiuiA-rMc 
eommimiE  X..  and  il  tiie  lusu^r  par:  lo^  Jhiuu-  '.^srtuvfc  jL  .  Pujue 
Pomilio  C^iK.  Lam  enniT^ea  //(..  L.  ttii-  tvij»  i.-w  lu.  J>i.''tuj«i  aiiiu 
X..  Betula  pabeeceiiE  XT/ir..  auc  l>e;ui«.  xtauc.  /,..  an^  frtjuii  oiwuw 
which  never  leave  it.  tue  Em-iiieai  evueviair  .  \  ^rKunuu  MvrtilluB 
X.,  Vaccinimn  uli^uoaozL  X..  A'acciuiuu  </.\vvucc<^  X..  Vabcriuiimj 
Vitu-idsea  X.,  Andromeda  poliiblia  X..  A^AIlu^  L'vikixni)  X..  Arbu- 
toB  alpina  X.,  Pvrola  ronmdifolia  X..  Prroia  mmur*  X..  J'^toIu  chlor- 
aaiha  Sn.,  Pjrola  secmida  X..  PvroL  nmiieliani  X..  Pvrola  uniflora 
X.,  linnsa  borealis  X.«  Lonicera  a^Igena  X..  Lonicera  casmlea 
X.9  Soaa  rnhnfolia  WiUd^j  Boaa  aipina  X..  Uhamnns  alpinng,  X., 
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and  in  the  higher  parts,  Crataegus  Chamsemespilus  X.,  Azalea  pro- 
cumbens  £.,  Empetrum  nigmm  £.,  Acer  pseudoplatanns  X. 

Above  all  these  we  meet  abeady  in  the  Jura  the  Rhododendrons 
and  the  Salix  herbacea,  which  belong  truly  to  the  alpine  flora  char 
acterized  by  all  those  handsome  plants  covered  witii  a  light  cotton 
down,  which  we  find  along  the  margin  of  the  glaciers  in  the  Alps, 
and  as  high  as  the  uppermost  limit  where  all  vegetation  ceases  some- 
what suddenly,  at  a  level  of  about  8,000  feet  above  ihe  level  of  the 
sea* 

Th-ees  of  the  Lake  Superior  Region. 

We  may  place  at  about  40®  northern  latitude  the  zone  of  yegeta- 
tion,  which  in  America  corresponds  to  the  upper  limit  of  the  cultiva- 
tion of  the  vine,  as  we  observe  it  on  the  banks  of  the  Swiss  lakes. 
At  about  this  latitude  the  family  of  the  Magnoliacese  dies  out,  tium^ 
we  may  still  meet  the  Magnolia  glauca  in  the  swamps,  as  far  as  the 
48®  N.  lat.,  and  though  the  tulip  tree  still  flourishes  ther^.  This  is 
also  the  northern  limit  of  the  Anonaceae,  Melastomacese,  Gactaceas, 
SantaJaceaD,  and  Liquidambar ;  and  though  in  Europe  we  have  no 
representatives  of  these  families,  it  is  easy  to  perceive,  on  reflecting 
upon  the  examples  just  mentioned,  that  the  limits  of  vegetation  under 
consideration  are  natural,  and  correspond  to  each  other,  though 
characterized  in  the  two  continents  by  different  plants.  Again,  the 
numerous  species  of  wild  vines  which  America  produces,  althou^ 
they  do  not  extend  farther  northwards  than  the  cultivation  of  the 
vine  in  Europe,  yet  prosper  on  this  continent  in  a  colder  climate. 

The  State  of  Massachusetts,  with  its  long  arm  stretched  into  the 
ocean  eastwards,  or  rather  the  region  extending  westward  under  the 
same  parallel  throiigli  the  State  of  New  York,  forms  a  natural  limit 
between  the  vegetation  of  the  warm  temperate  zone,,  and  that  of  the 
cold  temperate  zone,  whose  forests  G.  B.  Emerson,  Esq.,  has  so  well 
described  in  his  admirable  Report  upon  the  Trees  and  Shrubs  of 
Massachusetts.  With  this  book,  we  may  become  well  acquainted 
with  the  arborescent  vegetation  of  the  zone  which  corresponds  to  the 
horizon  of  oaks  and  shrubs  in  the  Jura  ;  so  that  I  need  not  enumer- 
ate these  characteristic  species.  Not  only  is  this  also  the  northern 
limit  of  the  culture  of  fruit  trees,  but  this  zone  is  equally  remarkable 
for  the   great  variety  of  elegant  shrubs  which  occur  particiilariy 


IS 


fiai  m  gnst   m  mnBfy  of 


Dirca,  Cehu,  4c.    I  duJI  iuIt  add,  ^i»t  in  liie  ktitede  voder 


peicaTe  akeadj  grest  ffaatfyf?  ai  liie  giwdi  of  troaft.   Abmut  Ifiig- 

US,  (XTidier  flOBPn^st  &rdi£T  xiar&  aikngtbe  Bortbom  akoifnnf 

Lake  Qntano,  ad  Ifae  UkiiiDC^  ne  abvov  Tin  ilii,  ^  fcBgwing 

species  b^n  to  fisiffcar :  SaasafeM  rStrmitj  (I  tay^  Mt  aecm  das 

q;)ecies  nordi  of  TiUe  Bodu)  JiiglMff  icgra  a&l  doerea,  Cbijm  afta 

and  aiiiar&,  Castanea  a]aencaIa^  Qaar«  <Aa  anl  GaBfeaoea,  Pfah 

tanas  ocddenta&s.  !G&a  aaaicaca^  (dik  ipecieB  oocsnis,  faoipeTer, 

as  far  north  as  Stargeoo  Baj,  on  Lake  Hnron,)  Babos  odoralML 

Thon^  ifae  Beedi  h  eztensrel j  distribvted  among  the  fereete  of  tins 

aone,  we  cannot  but  be  stmck  vith  itmr  sfJendBd  growth  fiavth^  nortfa, 

where  the  Ehn,  Bed  Oak,  HocnbeanL.  Hoph(»Tibeam,  seTeral  speoeB 

of  Birches,  various  Maples,  Affaes,  Wild  Chenies,  &c.,  &c.,  mcwe 

or  less  mixed  with  Conifers,  fcmn  the  most  beaatifiil  forests  of  die 

temperate  lone,  particnlaiij  remarkable  for  their  dirersified  shades 

of  green  and  dark  foliage,  and  which  almost  nniformlj  coTer  the 

gromid  along  the  shores  of  the  Great  Lakes  as  &r  as  Lake  Superior, 

the  Coniferae  gradually  coming  in  in  a  larger  proportion  to  the  sac- 

cessive  exclusion  of  the  trees  with  deciduous  leaves.    As  soon  as  we 

reach  Mackinaw  we  find  the  Beech  has  almost  entirely  disappeared, 

or  become  so  dwarfish  as  no  longer  to  be  a  handsome  tree,  while 

Ostrya,  Carpinus,  Betula  populifolia,  Quercus  rubra,  and  indeed  all 

Cupuliferse  are  entirely  gone,  and  the  Canoe-Birch,  the  Black  Ash, 

with  Pinus  balsamifera,  alba,  nigra,  Larix  americana,  Pinus  Strobus, 

Sorbus  americana,  and  some  Poplars  on  the  lake  shore,  form  the  mass 

of  forests,  with  a  few  low  shrubs  among  them,  such  as  Arctostaphylos 

Uva-ursi,  Vaccinium,  Chiogenes,  &c.     This  zone,  wHich  corresponds 

to  the  horizon  of  Pines  in  the  Jura,  extends  all  along  the  northern 

shores  of  Lake  Superior.     North  of  Fort  William  are  extensive 

forests  of  Pinus  Banksiana,  with  Pinus  resinosa  and  Strobus.     We 

noticed  no  Cupulifer»  beyond  Batcheewauaung  Bay,  and  we  learnt 
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that  bat  a  few  dwarfish  Bed  Oaks  are  seen  in  the  Island  of  IGchipi- 
ootin ;  but  the  Elm  is  still  handsome  about  Fort  William,  thou^  it  is 
yery  scarce  in  other  parts  of  the  northern  shores. 

The  shores  of  Nipigon  Bay,  the  northernmost  point  we  yisited,  are 
covered  with  Pine  forests,  mik  a  few  Ashes  and  Maples,  and  here  and 
there  a  Sorbus  americana  among  them.  At  this  latitude,  the  49^, 
we  had  therefore  not  yet  reached  the  zone  of  the  true  alpne  yegeta' 
tion,  and  remained  for  the  whole  extent  of  our  journey  within  the 
limits  of  the  sub-alpine  flora. 

The  highest  point  which  we  ^ited,  the  summit  of  a  mountain  upon 
St.  Ignace  Island,  which  we  called  Mount-Cambridge,  afforded  the 
following  harvest  for  our  herbarium : — Abies  balsamea,  Abies  alba, 
Betula  papyracea,  Alnus  viridis,  Sorbus  americana,  Amelanchier 
canadensis,  Acer  montanum,  Diervillea  trifida,  Sambucus  pubens, 
Bhus  Toidcodendrum,  Vaccinium  uliginosum,  Corylus  rostrata,  Lin- 
naea  borealis,  Comus  canadensis,  Spiraea  opulifolia,  Salix,  Gory- 
daHs  glauca,  Epilobium  angusiifolium,  Polygonum  ciliare,  Melam- 
pyrum,  Clintonia  borealis,  Stereocaulon  paschale,  Gyrophora  hirsuta, 
Gladonia  pyzidata,  and  ran^ferina,  Parmelia  tiliacca  and  Sphagnum 
acutifolium. 

From  tins  list  it  is  obvious,  that  even  a  thousand  feet  of  height 
will  introduce  very  slight  differences  in  the  vegetation  of  these  re- 
gions. For,  though  Mount  Cambridge  is  about  a  thousand  feet  above 
tiie  level  of  the  lake,  its  whole  slope  is  covered  with  the  same  vege- 
tation which  occurs  at  the  very  level  of  the  lake. 

This  fact  would  seem  in  flat  contradiction  with  the  general  laws  of 
the  geographical  distribution  of  plants,  to  which  we  have  alluded  above, 
but  for  the  presence  of  the  lake  itself  and  its  peculiar  character. 

So  large  a  sheet  of  so  deep  water  as  Lake  Superior,  preser^g  all 
the  year  round  a  very  equable  and  low  temperature  even  on  its 
shores,  which  are  generally  very  precipitous,  must  of  course  influence 
greatly  the  temperature  of  the  main  land  in  its  immediate  vicinity,  at 
considerable  heights  above  its  surface. 

There  is,  therefore,  nothing  very  surprising  in  our  finding  so  uniform 
a  vegetation  at  rather  considerable  heights  above  the  surface  of  the 
lake  and  on  its  immediate  shores. 

This  fact  is  to  be  attributed  to  the  equalizing  local  influence  of  the 
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lake,  and  does  not  form  an  excepticm  to  the  law  of  distribution,  and 
change  <^  the  character  <^  regetation  in  the  interior  of  continents,  upon 
the  slopes  €f  hi^  moontains ;  for  we  hare,  eren  a  few  degrees  £Burther 
0oath,in  the  same  continent,  a  striking  example  of  the  fixity  of  these 
laws,  in  the  Wldte  Mountains,  which  are  sufiSciently  distant  from  the 
seashore,  and  not  sorronnded  hj  any  large  sheet  of  fresh  water,  so 
that  the  »Hie8  of  vegetation  are  very  well  marked  on  their  slopes, 
and  can  be  traced  in  gradual  succession  beyond  the  range  of  the 
Mountains  proper  to  the  lerel,  where  the  vegetation  has  the  cha^ 
acter  which  distinguishes  it,  in  this  latitude,  near  the  level  of  the  sea. 

In  the  vicinity  of  the  White  Mountains,  the  changes  of  vegetation 
are  rather  conspicuous,  owing  to  their  gradual  elevation  above  the 
surrounding  flat  country,  and  also  to  the  more  sudden  rise  of  several 
of  their  peaks.  We  no  sooner  begin  to  ascend  the  head  waters  of 
the  Connecticut  vaUey  towards  littleton,  than  the  forest  vegetation 
be^ns  to  assume  a  different  character  from  what  it  has  lower  down  in 
the  main  valley  nearer  the  sea«  Juglans  cinerea  and  Carya  porcina 
disappear  in  that  village.  The  oaks  also  are  fewer  and  smaller. 
The  mountain  maple,  which  is  not  found  below,  here  makes  its 
appearance.  The  following  trees  may  be  seen  between  Windsor  and 
Littieton: — Abies  Canadensis,  Pinus  strobus,  Thuya  occidentalis, 
Larix  Americana,  Platanus  occidentaUs,  Fagus  ferruginea,  Compto- 
nia  asplenifolia,  Betula  populifolia,  B.  lenta,  B.  excclsa,  B.  papy- 
racea,  Quercus  alba,  Q.  rubra,  Q.  bicolor,  Ulmus  Americana,  Car- 
pinus  Americana,  Ostrya  Yirginica,  Fraxinus  alba,  Populus  tremu- 
loides,  Tilia  Americana,  Acer  saccharinum,  A.  montanum,  A.  Penn- 
sylvanicum.  The  chestnut  has  ah^ady  disappeared  at  Windsor, 
where  the  height  above  the  level  of  the  sea  is  three  hundred  feet. 

From  Littleton,  eight  hundred  and  thirty  feet  above  the  sea,  to 
Fabyan's,  which  is  fifteen  hundred  feet,*  we  notice  Abies  alba, 
A.  balsamifera,  A.  Canadensis,  Pinus  strobus,  Larix  Americana, 
l^lia  Americana,  Fraxinus  alba,  Acer  saccharinum,  A.  montar 
num,  A.  Pennsylvanicum,  Ulmus  Americana,  Sorbus  Americana, 
Betula  excelsa,  B.  papyracea,  B.  populifolia,  Alnus  incana,  Comp> 

*  This  and  the  foUowing  measures  were  ascertained  barometrically  by  Professor 

▲.Guyot. 
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tonia  asplenifolia,  &c.  The  Cupuliferse  liave  disappeiured ;  Pinta 
rigida,  also,  is  no  longer  observed,  and  thus  vegetation  continues 
from  Fabjan's  to  a  level  of  two  thousand  and  eighty  feet,  where 
the  pine  vegetation  forms  the  larger  proportion  of  the  features  of  the 
forest. 

This  height  of  two  thousand  and  eighty  feet  is  a  very  natural 
level  in  the  ch^  of  the  White  Mountains,  and  especially  oa  the 
slope  of  Mount  Washington.  It  indicates  the  horizon  where  tiie 
slope  begins  to  be  much  steeper,  and  where  the  variety  of  trees 
combined  in  the  forests  is  greatly  reduced ;  for  above  this  level  to 
the  height  of  four  thousand  three  hundred  and  fifty  feet  we  may  say 
that  the  vegetation  consists  entirely  of  Abies  alba  and  balsi^nea  and 
Betula  excelsa  and  papyracea,  which  grow  gradually  more  and  more 
stunted,  tiU  at  the  height  of  four  thousand  three  hundred  and  fifty 
feet,  those  species  even,  which  form  tail,  splendid  trees  one  or  two 
thousand  feet  lower,  appear  here  as  mere  shrubs,  low  bushes,  with 
crooked  branches  so  interwoven  as  almost  entirely  to  hedge  up  the 
way,  excepting  in  places  where  a  bridle-path  has  been  cut  through. 

Above  this  level  the  mountain  is  naked,  and  many  fine  plants  make 
their  appearance  which  remind  us  of  the  Flora  of  Greenland,  and 
many  of  which  grow  on  the  northern  shores  of  Lake  Superior,  such 
as  Arenaria  Groenlandica,  Yaccinium  caespitosum,  uliginosum,  &c. 

The  summit  of  the  mountain,  at  the  height  of  six  thousand  two 
hundred  and  eighty  feet,  produces  several  plants  which  have  no 
representatives  south  of  Labrador.  Such  are  Andromeda  hypnoides, 
Saxifraga  rivularis,  Rhododendron  lapponicum,  Diapensia  lapponica. 

Before  leaving  this  subject  I  ought  to  make  an  additional  remark 
about  the  identity  of  so  many  plants  which  are  common  to  both 
continents.  It  is  a  general  fact,  that  the  farther  north  we  proceed, 
the  greater  is  the  primitive  uniformity  of  the  plants,  as  well  as  the 
animals,  in  both  hemispheres ;  so  much  so,  that  the  arctic  flora  and  the 
arctic  fauna  are  identical,  not  only  in  their  general  character,  but  also 
in  almost  aU  the  species  which  characterize  that  re^on  as  a  natural 
botanical  and  zoological  province.  But  there  are  a  great  many 
plants  and  animals  occurring  in  the  temperate  zone,  which  are  equally 
identical  in  Europe  and  America,  and  which,  nevertheless,  do  not 
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bdoiig  oripnaD^  to  both  Iiennspheres,*  bat  were  introduced  into 
America  since  the  settlement  of  Eoropeans  in  this  part  of  the  world, 
many  of  which,  though  foreigners,  have  spread  so  extensively,  as 
to  be  g^erally  considered  as  natives  of  this  country.  But  if  we 
carefolly  examine  their  distribution,  we  soon  perceive  that  they  follow 
everywhere  the  tracks  of  civilization,  and  occur  nowhere  except  in 
those  districts  and  in  those  soils  where  the  hands  of  white  men  have 
been  at  work.  In  such  localities,  however,  they  have  ahnost  com- 
pletely replaced  the  native  weeds,  which  have  disappeared  before 
them  as  completely  as  the  Indian  tribes  have  disappeared  before  tbe 
pressing  invasion  of  the  more  civilized  nations.  These  plants  are 
chiefly  such  as  occur  in  Europe  by  the  road-sides,  or  near  the  habita-^ 
tion  of  man,  and  which  to  a  certain  degree  may  be  considered  as  sat- 
ellites of  the  white  race.  Their  occurrence  is  particularly  strikmg 
al(Rig  the  new  lines  of  railroads,  where  they  settle  almost  as  soon  as 
the  tracks  are  marked  out,  and  increase  in  a  few  years  so  rapidly 
within  the  enclosure  of  the  roads,  as  to  suppress  the  primitive  vegeta- 
tion almost  completely,  with  the  exception  of  a  few  hardy  natives 
which  resist  the  new  invaders.  Sevend  of  these  plants  occur  natur- 
ally, in  America,  in  more  northern  latitudes.  Nevertheless,  I  have 
no  doubt  that  in  most  cases  they  were  introduced  into  the  more 
temperate  and  cultivated  latitudes  from  Europe,  rather  than  from 
their  northern  residence  in  America. 

The  following  list  of  these  plants  was  chiefly  made  from  an 
examination  of  the  railroad  tracks  between  Boston  and  Salem,  in 
company  with  that  liberal  cultivator  of  botany,  Hon.  John  A.  Lowell, 
and  also  from  materials  collected  during  an  excursion  made  with 

*  I  do  notVish  by  this  remark  to  be  understood  as  intending  to  deny  the  identity  of  any 
natiTe  plant  in  the  temperate  zone  of  Europe  and  America.  I  know  that  many  species 
which  occur  rery  far  north,  and  are  there  truly  identical  in  both  continents,  are  also 
found  among  the  plants  of  the  temperate  zone  on  the  two  sides  of  the  Atlantic ;  but 
thefe  stiU  remains  a  large  number,  the  identity  of  which  ought  to  be  ascertained  by 
direct  comparison  of  authentic  specimens  from  the  two  continents,  before  it  can  be 
Ifaially  admitted  that  there  is  no  specific  difference  between  them.  As  such,  I  may 
mention  Hepatica  triloba.  Geranium  Robcrtianum,  Oxalis  Acetosella,  Spirsa  Aruncus, 
Circca  lutetiana,  Calystegia  sepium,  Agrimonia  Eupatoria,  Majanthemum  bifolium, 
and  many  aquatic  plants.  The  identity  of  these  with  European  species  seems  to 
me  the  more  questionable,  as  the  fireshwater  animals,  the  fishei,  moUusks  and  inteoti 
differ  specifically  throughout. 
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the  same  gentleman  to  Niagara  Falls  and  the  White  Mountains. 
The  European  weeds  which  are  limited  to  cultivated  ground,  as 
Lychnis  Githago,  Centaurea  cyaneus,  are  entirely  omitted  'in  this 
list,  as  well  as  plants  escaped  from  gardens,  which  are  found  only 
occasionally,  in  an  apparently  wild  condition,  in  the  United  States, 
as  Abutilon  Avicennas,  Althsea  officinalis,  &c. 


RanunculacecR. 
Ranunculus  acris. 

**       .  bulbosus. 
**  sceleratus. 

•  BerberidecB. 

Berberis  Yulgaris. 

PapaveracecB. 
Chelidonium  majus. 

FumariacecB, 
Fumaria  officinalis. 

Cruciferce. 
Nasturtium  officinale. 
Lepidium  ruderale.     Often  side  by 

side  mih  Lepid.  yirginianum. 
Barbarca  yulgaris. 
Sisymbrium  officinale. 

^  thalianum. 

Draba  verna. 
Sinapis  nigra. 

arvensis. 


i< 


Capsella  Bursa-Fastoris. 
Baphanus  Baphanistrum. 

Hypericinecs. 
Hypericum  perfoliatum. 

Caryophyllacece* 
Saponaria  officinalis. 
Silene  inflata. 
Arenaria  serpyllifolia. 
Stellaria  media. 


Cerasdum  vulgalum. 
Spergula  arvensis. 
Scleranthus  annuus.] 

PortidacacecB, 
Fortulaca  oleracea. 

Malvacece, 
Malva  rotundifolia. 

Geraniecs. 
Erodium  cicutariuuL 

Leguminosce. 
Trifolium  pratense. 


ti 


u 


arvense. 


<( 


repens. 

procumbens. 
Mcdicago  lupulina. 
Vicia  sativa. 
"    cracca. 
Melilotus  officinalis. 

CrassulacecB* 
Sedum  Telephium. 

Umbeliifera, 
Daucus  Carota. 
Pastinaca  sativa. 
Conium  maculatum. 

Rubiaeea, 
Galium  Aparine. 
"       venim. 
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Liiila  Heleiuiiiii. 
AchiTlirafc  nullefoliiim. 
Xanthinm  stnunariinii. 
Tiftoimnthemmii  Tnlgare. 
Tanacetnm  Tolgaie. 
Lappa  major. 
CidKnimn  IntjbiiB. 
Leontodon  aatnmnale. 
Maruta  cotnla. 
Anthenus  arrenids. 
Taraxacum  Dens  Lecmis. 
Senecio  vulgaris. 
Sonclms  oleraceos. 


PkmiaginetB, 
Flantago  major. 
*'        lanceolata. 

Primulaceai. 
Anagallia  arYenais. 

Scraphularinea. 
Linaria  vnlgaris. 
Yerbascmn  Thapsus. 
Yeronica  officinalis. 

"         scrpyllifolia. 

••         arvensis. 

**         agrestis. 

LahiatCR. 
Ljcopus  Europasus. 
Nepeta  Cataria. 
Leonnrus  cardiaca. 
Pranella  vnlgaris. 
Origannm  vulgare. 
Clinopodiam  vnlgare. 
Tiamium  amplexicaule. 
Galeopsis  Tetrahit 
**        Ladanum. 


JuFniuuun  Toifina. 
BalkCa  nign. 

SofTogintiBm 
Echiom  Tnlgare. 
Lrcopsis  arvcnsis. 
STmphytum  officinale. 
Lithospcnnum  officinale. 


Echinospcrmom  Lappnlik 
CynqgkMBom  officinale. 

Convoivtdaeect. 
CooTolvnlas  arrcnsis. 

Soianeint. 
Solaanm  Dulcamara. 

"         nigrmn. 
Datura  Stramonium. 
Hjoscyamus  niger. 

Oleaeem. 
Ligustrum  Tulgare. 

Chenopodiacea. 
Chenopodium  album. 
Agathophytum  Bonus-Henricus. 

PoIygonecB, 
Polygonum  Hydropiper. 
aviculare. 
Convolyulus. 
**  PersicariiL 

Rumex  Acetosella. 
**  obtusifoliuSi 
**      crispus. 

UrticacecBm 
Urtica  nrens. 
^      dioica. 

Euphorbiacea. 
Euphorbia  hcliosicopia. 
•*         platypbylla. 
"         Peplus. 


it 
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Euphorbia  Esnla. 

ScdicinecB. 
Salix  purpurea. 
"    viminalis. 
«    alba. 
**    fragilis. 

LUiacect. 
Allium  vineale. 

Gramine<B, 
Alopecurus  pratensis. 
Fhleum  pratense. 
Agrostis  canina. 

"        vulgaris. 

"       alba. 


u 


u 


Cjnodon  Dactykm. 
Dactylis  glomerata. 
Poa  pratensis. 
*'  annua. 
Festuca  duriuscula. 
elatior. 
pratensis. 
Bromus  secalinus. 
Triticum  repens. 

*^        caninuuL 
Lolium  perenne. 
Arrhenatherum  eladus. 
Holcus  lanatus. 
Anthoxanthum  odoratom. 
Fanicum  Crus-galli. 
Setaria  viridis. 


It  is  still  a  question  whether  all  these  plants  originate  from  Europe,  as  manj 
of  them  occur  there  in  the  same  circumstances  as  in  this  continent,  under  the 
immediate  influence  of  agricultural  improvements,  and  might  have  followed  the 
Caucasian  race  of  men  from  farther  east,  in  his  migrations  over  the  temperate 
zone  of  Europe.  Various  other  remarks  respecting  the  vegetation  of  this  con- 
tinent may  be  found  above,  in  the  course  of  the  Narrative,  pp.  10,  18,  19,  89. 
Many  interesting  remarks  upon  the  foreign  vegetation  of  this  continent  may 
also  be  gathered  in  Kalm's  Travels  in  North  America.  Quite  a  number  of 
European  insects  have  also  been  introduced  into  this  country  with  those  plants, 
among  which  I  may  mention  some  showy  butterflies,  as  Vanessa  atalanta,  Car- 
dui  and  Antiopa,  which  are  very  erroneously  considered  by  some  entomologists 
as  native  Americans. 


III. 

CLASSIFICATION    OF   ANIMALS   FROM   EMBRYONIC 

AND  PALEOZOIC  DATA. 


For  several  years  I  have  been  in  the  habit  of  illustrating,  in  my 
public  lectures  and  elsewhere,  principles  which  have  not  yet  been 
introduced  in  our  science,  and  to  which  I  feel  it  my  duty  to  call 
attention  in  a  more  formal  manner  on  this  occasion,  as  during  our 
excursion  we  had  several  opportunities  to  discuss  them  at  length. 
These  remarks  will  form  an  appropriate  introduction  to  the  lists  of 
the  animals  found  about  Lake  Superior,  which  are  given  below. 

The  principle  which  has  regulated  our  classifications  for  the  last 
half  century,  is  that  which  Cuvier  worked  out  by  his  anatomical 
investigations ;  I  mean  the  arrangement  of  the  whole  animal  kingdom 
according  to  the  natural  affinities  of  animals  as  ascertained  by  the 
investigation  of  their  internal  structure.  This  fruitful  principle, 
applied  in  various  ways,  has  produced  a  series  of  classifications, 
agreeing  or  difiering  more  or  less  in  their  outlines,  but  all  resting 
upon  the  idea,  that  a  certain  amount  of  anatomical  characters  may 
be  easily  ascertained,  expressmg  the  main  relations  which  exist  natu- 
rally among  animals,  and  affording  a  natural  basis  for  classification. 
Structure,  therefore,  internal  as  well  as  external,  is,  according  to  the 
principles  of  Cuvier,  the  foundation  of  all  natural  classifications ;  and 
undoubtedly  his  researches  and  those  of  his  followers  have  done  more, 
in  the  way  of  improving  our  natural  methods,  than  all  the  efforts  of 
former  naturalists  put  together ;  and  this  principle  will  doubtless 
regulate,  in  the  main,  our  farther  efforts. 

Nevertheless,  so  much  is  left  in  this  method  to  the  arbitrary  deci- 
sion of  the  observer,  that  it  would  be  in  the  highest  degree  desirable 
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to  liave  some  principle  by  which  to  regulate  the  internal  details  of 
the  edifice. 

We  may  indeed  form  natural  divisions  simply  from  structural  evi- 
dence, bring  together  all  fishes  as  they  agree  in  the  most  important 
detsdls  of  their  structure,  and  combine  all  reptiles  into  one  class,  not- 
withstanding the  extreme  differences  in  their  external  form.  We  may 
also  recognize  the  true  affinity  of  whales,  and  bring  them  together 
with  other  Mammalia,  notwithstanding  their  aquatic  habits  and  their 
fish-like  form;  we  may  even  subdivide  those  classes  into  inferior 
groups  upon  structural  evidence,  and  thus  introduce  orders,  like  the 
Quadrumana,  Camivora,  Rodentia,  Ruminantia,  &c.,  &c.,  among 
Mammalia.  But  we  are  at  once  at  a  loss  how  to  determine  the  relative 
value  of  those  groups,  and  to  find  a  scale  for  the  natural  arrange- 
ment of  further  subdivisions.  After  having,  for  example,  circum- 
scribed the  Carnivorous  Mammalia  into  one  natural  family,  how  are 
we  to  group  the  minor  divisions  like  that  of  the  swimming  Camivora, 
the  Plantigrada  and  the  Digitigrada ;  or,  after  circumscribing  the 
reptiles  into  natural  groups  like  those  of  Chelonians,  Saurians, 
Ophidians  and  Batrachians,  how  shall  we,  for  instance,  arrange  the 
various  types  of  Batrachians  ?  To  those  who  have  been  familiar 
^th  our  proceedings  in  all  these  attempts,  it  must  be  evident  that 
the  grouping  of  our  subdivisions  has  been  almost  arbitrary  and  en- 
tirely left  to  our  decision  without  a  regular  guide.  We  have,  it  is 
true,  subdivided  the  Batrachians  into  the  more  fish-like  forms  which 
preserve  their  gills  and  tails,  or  at  least  their  tails ;  and  into  another 
group,  containing  those  which  undergo  a  complete  metamorphosis ;  but 
it  has  not  yet  occurred  to  naturalists  to  take  this  metamorphosis  as  the 
regulating  principle  of  classification,  to  arrange  genera  according  to 
their  agreement  mth  certain  degrees  of  development,  in  the  natural 
order  of  changes  which  the  higher  of  these  animals  undergo.  Now 
it  is  my  firm  belief,  that  such  a  new  principle  can  be  introduced  into 
our  science ;  that  methodical  arrangement  may  be  carried  into  the  most 
minute  details,  without  leaving  any  room  for  arbitrary  decision.  Pro- 
teus, Menobranchus,  Amphiuma,  Triton,  Salamandra  will  hereafter 
have  a  natural  place  in  our  classification,  which  will  be  commanded 
by  embryology,  and  no  longer  be  left  to  a  vague  feeling  that  aquatic 
animals  are  lower  than  amphibious  and  terrestrial  ones,  and  that  the 
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letaining  of  the  ^Ib  indicates  a  lower  portion  than  their  disap- 
pearance.* 

Of  course,  in  the  outset,  we  do  not  find  sufficient  data  to  trace  this 
arrangement  throughout  the  animal  kingdom,  and  to  make  the  prin- 
dple  which  I  have  just  mentioned  the  ruling  law  of  nice  classical 
arrangement.  But  until  such  sufficient  knowledge  is  acquired,  let  me 
show  that  my  principle  does  in  fact  apply  to  all  classes  of  the  animal 
kingdom,  and  will  at  once  contribute  to  improve  all  their  subdivimons. 
Among  Manmialia,  for  example,  we  shall  continue  to  give  the  aquatic 
camiyorous  animals  a  lower  position  among  Carnivora,  but  no  onger 
umply  because  they  are  aquatic,  but  because  they  are  webfooted,  aa 
the  webfoot  is  the  earlier  form  of  the  limbs  in  all  Mammalia  whose 
embryonic  development  has  been  traced.  We  shall  be  led,  for  similar 
reasons,  to  deny  the  bats  the  high  position  which  has  been  assigned 
to  them,  and  to  combine  them  closer  with  the  Insectivora.  We  shall 
separate  the  manatees  from  their  present  relations  and  combine  them 
with  tapirs,  elephants,  &;c.,  as  tiiey  are  rather  webfooted  Pachy- 
derms, than  true  Cetaceans.! 

*  These  yiews  were  fully  Qlostrated  in  a  series  of  twelre  lectures  upon  Compar(Uiv$ 
Embryology t  delivered  before  the  Lowell  Institute  during  the  last  winter,  and  reported 
for  the  Daily  Eyening  TraTeller,  and  afterwards  published  as  a  separate  pamphlet. 

t  These  aphorisms  will  be  justified  by  a  more  elaborate  illustration  of  the  peculiar 
changes  which  the  limbs  of  Mammalia  undergo  during  their  embryonic  growth,  as  far 
as  I  have  been  able  to  trace  them,  in  rarious  animals.  It  may  suffice,  for  the  present, 
for  me  to  say  here,  that  in  all  young  embryos  of  Mammalia  which  I  have  recently  had 
an  opportunity  to  examine,  I  have  found  the  extremities  arising  as  oblong  tubercles, 
flattened  at  their  extremities,  spreading  more  and  more  into  the  form  of  hemispherical 
•paddles,  in  which  the  changes  in  the  cellular  growth  gradually  introduce  differences 
npon  the  points  where  the  fingers  are  to  be  developed.  But  for  a  longer  time  they  re- 
main combined  in  a  common  outline,  and  the  microscopic  structure  of  the  tissues  alone 
indicates  the  points  of  growth ;  and  even  after  the  fingers  have  been  fully  sketched  out, 
they  remain  for  a  certain  time  united  by  a  common  web,  which  is  successively  reduced 
as  the  fingers  grow  longer  and  thicker. 

It  is  very  remarkable  how  uniform,  and  indeed  how  identical  in  form  and  structure  the 
anterior  and  posterior  extremities  are  in  the  beginning,  whatever  may  be  the  difference 
at  a  later  period  of  growth.  Thus,  for  instance,  there  is  not  the  slightest  difference  be- 
tween the  anterior  and  posterior  extremities  of  the  bat,  in  the  early  stages  of  develop- 
ment. The  wing  is  then  a  very  short  li|nb,  terminated  by  a  flat,  webbed  paddle,  of  a 
■emicircular  form,  identical  in  development,  size  and  form  with  the  hinder  extremity, 
and  differing  in  no  respect  from  the  appearance  of  the  hand  and  foot  in  young  human 
tmbryoi,  or  in  embryos  of  cats,  dogs,  squirrels,  hares,  rabbits  and  pigs,  and  bearing 
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Among  birds  we  shall  also  ayail  ourselves  of  the  discovery  I  male 
last  year,  that  embryos  of  birds  have  web-feet  and  web-wings,  and  no 
longer  consider  Palmipedes  as  forming  a  natural  group  by  themselves, 
but  allow  the  possibility  of  having  several  natural  groups  of  birds, 
beginning  each  with  web-footed  forms.  Every  one  who  is  conversant 
with  the  natural  history  of  birds  must  have  been  struck  with  the  great 
diversity  of  features  in  birds  united  in  our  systems  under  the  head 
of  Palmipedes.  Taking  all  birds  together,  we  hardly  noliee  among 
them  greater  difierences  than  those  which  exist  between  ihe  various 
fiunilies  of  Palmipedes,  which  are,  confessedly,  brought  together  upon 
no  other  character  than  the  webbed  form  of  their  feet ;  though  among 
them  we  have  birds  of  prey,  such  as  the  gulls,  and  others,  which 
seem  to  stand  by  themselves  imconnected  and  without  any  analogy 
with  any  other  family,  such  as  the  swans,  geese,  and  ducks ;  and 
again,  the  pelicans  and  the  genera  allied  to  them,  and  also  the  divers. 
It  can  hardly  be  understood  why  birds  so  widely  different  should  be 
brought  together ;  and  indeed,  their  reunion  would  k>ng  ago  have 
been  ^ven  up,  had  it  not  been  for  the  difficulty  of  finding  clKiracters 
to  separate  them,  and  for  the  strong  impression,  that  the  similarity 
of  the  structure  of  their  feet  should  overrule  the  other  characters. 

But  now,  since  it  is  known  that  birds  of  the  most  heterogeneous 
character  in  the  structure  of  their  legs,  in  their  adult  form,  have, 
when  very  young,  identical  legs,  whether  they  belong  to  the  type 
of  hawks,  or  to  that  of  crows,  or  to  that  of  sparrows,  or  to  that  of  swal- 
lows, or  to  that  of  pigeons,  or  to  that  of  hens,  or  to  that  of  waders, 
or  to  that  of  true  Palmipedes, — when  we  know  all^these  types  to  have 
an  identical  development  of  their  legs,  and,  I  may  add  also,  of  their 
wings, — for  the  young  wing  is  equally  a  small,  webbed  fin, — ^tii^re 
can  be  no  longer  any  doubt  left  upon  the  impropriety  of  combining 
any  two  families  of  adult  birds  solely  on  the  ground  of  their  legs 
having  webbed  feet. 

It  is  a  fact,  too  well  known  in  zoology,  that  different  families  will 

the  same  relation  to  the  extremities  of  birds,  in  which  also  legs  and  wingt  an  de- 
Teloped  according  to  the  same  pattern. 

These  facts  have  been  partly  described  in  my  Lectures  on  Comparative  Bmtoyology» 
and  more  extensively  illustrated  in  a  paper  laid  before  the  American  Association  for  ths 
advancement  of  Science,  in  Cambridge,  August,  1849.    See  also  NanratiTe,  p.  35. 
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lepeat,  in  Ae  same  class,  Ae  oharaoteristic  changes  which  are  pecu- 
liar to  the  whole  feimilj,  .to  require  any  further  argument  to  show  that 
Palmipedes  are  not,  necessarily,  a  natural  division ;  and  though  we 
may  fail  for  the  present  in  rearranging  the  families  of  this  class  into 
natoral  orders,  I  trust  after  these  remarks,  more  importance  will  yet 
be  attached,  and  more  attention  paid  in  future,  to  the  fact  &at  Pal- 
mipedes, as  they  are  now  characterized,  have  very  different  types  of 
wingB  and  bills.  I  have,  for  my  own  part,  been  strongly  impressed 
with  the  resemblance  which  exists  between  gulls  and  firigate  birds, 
and  the  birds  of  prey,  of  the  hawk  and  vulture  families,  in  which  the 
toes  are  by  no  means  so  completely  distinct  as  they  are  among  other 
birds.  And,  far  &om  considering  birds  of  prey  as  the  highest  family 
among  birds,  I  would  only  consider  them  as  highest  in  the  series 
which  includes  simultaneously  Procellaridas  and  Laridss.  Whether 
the  family  of  pelicans  belongs  to  this  group  or  not,  I  am  not  prepared 
to  say ;  but,  at  all  events,  the  fact  of  their  preserving  their  four  toes 
in  one  continuous  web  shows  them  to  rank  lowest  among  birds. 

Again,  among  reptiles  there  will  no  longer  be  a  foundation  for 
any  arrangement  resting  merely  upon  impressions ;  thus  the  terres- 
trial turtles  will  stand  higher  than  the  freshwater,  and  these  again 
higher  than  the  marine ;  and  among  Batrachians,  which  are  best 
known  in  their  embryology,  we  can  already  arrange  all  the  genera 
in  natural  series,  taking  the  metamorphosis  of  the  higher  as  a 
scale,  and  placing  all  full-grown  forms  in  successive  order,  accord- 
ing to  their  greater  or  less  resemblance  to  these  transient  states. 
Even  the  relative  position  of  toads  and  frogs  may  be  settled  with 
as  much  internal  evidence  as  any  other  question  of  rank  in  wider 
limits,  merely  upon  the  difference  of  their  feet. 

In  my  researches  upon  fossil  fishes  I  have  on  several  occa- 
mons  alluded  to  the  resemblance  which  we  notice  between  the 
early  stages  of  growth  in  fishes,  and  the  lower  forms  of  their  families 
in  the  full-grown  state,  and  also  to  a  similar  resemblance  between  the 
embryonic  forms  and  the  earliest  representatives  of  that  class  in  the 
oldest  geological  epochs ;  an  analogy  which  is  so  close,  that  it  involves 
another  most  important  principle,  viz.,  that  the  order  of  succession  in 
time,  of  the  geological  types,  agrees  with  the  gradual  changes  which 
the  animals  of  our  day  undergo  during  their  metamorphosis,  thus 
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giying  us  another  guide  to  the  manifold  relations  wUch  exist  among 
animals,  allowing  us  to  avail  ourselves,  for  the  purpose  of  olasaficatioii, 
of  the  facts  derived  from  the  development  of  the  whole  animal  king- 
dom in  geological  epochs,  as  well  as  the  development  of  individual 
species  in  our  epoch.  But  to  this  most  fruitful  principle  I  shall  have 
hereafter  an  opportunity  of  again  calling  attention. 

At  present  there  is  some  doubt  among  zoolo^ts,  as  to  the  respect- 
ive position  of  the  classes  of  worms,  insects  and  Crustacea,  sonie 
placing  the  Crustacea,  and  others  the  insects  uppermost.   Embryomc 
data  may  afibrd  the  means  of  settling  this  question ;  we  need  only 
remember  the  extensive  external  changes  which  insects  undergo  from 
their  earliest  age,  and  the  many  stages  of  structure  through  which 
they  pass,  whilst  Crustacea  are  less  polymorphous  during  the  (Merent 
periods  of  their  Ufe,  and  never  obtain  an  aerial  respiration,  but 
breathe  through  life  with  gills,  which  many  larvae  of  insects  cast  before 
they  have  accomplished  their  metamorphoses,  to  be  satisfied  that  the 
affinity  between  Crustacea  and  worms  is  greater  than  between  worms 
and  insects,  especially  if  we  consider  the  extraordinary  forms  of  some 
parasitic  types  of  the  former.    As  soon  as  the  higher  rank  of  insects 
among  Articulata  is  acknowledged,  many  important  relations,  which 
remain  otherwise  concealed,  are  at  once  brought  out.    The  whole 
type  of  insects  in  its  perfect  condition,  contjuns  only  aerial  animals, 
while  the  Crustacea  and  worms  are  chiefly  aquatic.    And  if  we  com- 
pare these  three  classes  in  a  general  way,  we  cannot  deny  the  cor- 
rectness of  the  comparison  as  made  by  Oken,  that  worms  corres- 
pond to  the  larval  state  of  insects,  Crustacea  to  their  pupa  state, 
and  that  insects  pass  through   metamorphoses   corresponding  to 
the  other  classes  of  Articulata.     The  little  we  know  about  the 
embryology  of  worms   will    already  satisfy  us   that  the  earlier 
stages  of  the  higher  of  these  animals  agree  most  remarkably  in 
character  with  such  of  them  as,  from  other  reasons,  we  have  been 
in  the  habit  of  considering  as  the  lowest,  thus  affording  another 
prospect  of  regulating  finally  the  arrangement  of  those  curious 
animals  entirely  upon  embryonic  data. 

If  there  is  any  internal  evidence  that  the  whole  animal  kingdom  is 
constructed  upon  a  definite  plan,  we  may  find  it  in  the  remarkable 
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tgreement  of  our  oonchi&oDSy  whether  derived  firom  anatomical  eyi- 
dence^  trom  emhijology  or  firom  palaeontology.  Nothing,  indeed, 
can  be  more  gratifjmg  than  to  trace  the  close  agreement  of  the 
general  resaltg  derived  fi*om  the  stady  of  the  stmctore  of  animals, 
with  the  resolts  derived  firom  the  investigation  of  their  embryomc 
changes,  or  firom  their  succession  in  geolo^cal  times.  Let  anatomy 
be  the  foondation  of  a  classification,  and  in  the  nudn,  the  firame  thus 
devised  will  agree  with  the  arrangement  introduced  fi:om  embryo- 
lo^cal  data.  And,  again,  this  series  will  express  the  chief  features 
of  the  order  of  succession  in  which  animals  were  gradually  intro- 
duced upon  our  ^obe.  Some  examples  will  show  more  fiilly  that 
this  is  really  the  case.  Resting  more  upon  the  characters  derived 
firom  the  nervous  system,  which  in  the  crabs  is  concentrated  into  a 
few  masses,  zoolo^sts  have  generally  considered  these  animals  as 
hi^er  than  the  lobsters,  in  which  the  nervous  ganglia  remain  more 
isolated.  Now  as  &r  as  we  know,  the  embryos  of  brachyuran  Crus- 
tacea, that  is,  of  crabs,  are  all  macrural  in  their  shape,  that  is  to 
say,  they  resemble  at  an  early  age  the  lobsters  more  than  their  own 
parents ;  and  agfdn,  lobster-like  Crustacea  prevsuled  in  the  middle 
ages  of  geolo^cal  times  during  the  triassic  and  oolitic  periods,  that 
is,  ages  before  crabs  were  created,  as  we  find  no  fossils  of  that  fanuly 
before  the  tertiary  period. 

Of  the  class  of  insects  I  have  for  the  present  littie  to  say,  the  di- 
verity  of  their  metamorphoses  having  not  yet  allowed  an  insight  into 
their  bearing.  I  will  only  mention  that  the  predaceous  character  of 
the  larvae  of  most  of  the  sucking  insects,  which  are  provided  with 
powerful  jaws  in  their  early  stages  of  growth,  seems  to  indicate  that 
the  chewing  insects  rank  lower  than  the  suckmg  tribes.  Investiga- 
tions which  I  am  tracing  at  present,  will,  I  hope,  throw  some  light 
upon  tins  most  important  question.* 

^  Since  the  above  remarks  were  written,  I  have  devoted  most  of  my  time  to  the  in 
▼ettigation  of  these  metamorphoses  in  insects ;  and  to  my  great  satisfaction  (but,  I 
may  say,  as  I  anticipated,)  I  find  that  the  metamorphoses  of  the  higher  insects  throw 
sach  light  npon  the  real  relations  of  the  different  orders  of  that  class,  as  to  settle  final- 
ly the  question  of  their  gradation.  It  has  now  become  with  me  a  matter  of  fact,  that 
Coleoptera,  Orthoptera,  Neuroptera  and  Hjrmenoptera,  rank  below  Hemiptera,  Piptera 
SBd  Lepidoptera.  A  careful  investigation  of  the  changes  of  Lepidoptera  has  shown  to 
me  that,  prior  to  assuming  its  pupa  form,  the  young  butterfly  assumes,  under  the  last 
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In  the  department  of  Mollusca,  if  the  above  principles  are  correct, 
embryology  is  likely  to  introduce  modifications  in  our  systematic 
methods,  which  will  entirely  overthrow  the  views  entertained  at  pres- 
ent respecting  their  systematical  arrangement ;  not  that  we  should 
ever  be  led  to  consider  Acephala  as  higher  than  the  Gasteropoda,  or 
these  as  higher  than  the  Cephalopoda ;  but  within  these  classes,  taken 
by  themselves,  I  look  for  considerable  changes,  which,  when  once 
introduced,  might  explain  why  there  is  apparently  so  little  agree* 
ment  between  the  geological  succession  of  their  types  and  thdr 
systematic  arrangement,  especially  among  Grasteropoda.  Now  it  is 
precisely  among  these,  that  I  anticipate  the  greatest  changes.  It  is 
indeed  a  remarkable  fact,  that  so  many,  if  not  all  naked  branchiferous 
Gasteropoda  should  be  provided  with  a  shell  in  their  early  age,  and 
lose  this  protecting  envelop  as  they  grow  older,  which  would  lead 
to  the  conclusion,  that  among  these  animals  the  fact  of  having  a 
shell  indicates  a  rather  lower  condition.  The  comparison  of  Octo- 
pus, Loligo,  Sepia  and  Nautilus  would  lead  to  similar  concluaons. 
Indeed  it  is  scarcely  any  longer  doubted,  that  Nautilus  has  many 
points  of  resemblance  in  common  with  the  Gasteropoda,  and  firom  its 
numerous  tentacles  (multiplication  being  always  an  indication  of  a 
lower  degree,)  must  be  considered  the  lowest  type  among  Cephalo- 
poda ;  next  we  should  place  the  Dibranchiate  Cephalopoda,  among 
which  the  Argonauta,  with  its  external  shell,  ranks  the  lowest ;  next 
the  naked  Octopodidae,  while  the  Sepiadae  with  their  ten  tentacles  and 
internal  shell  or  bone  would  be  the  highest  in  that  class. ,  Now  if  this 
arrangement  be  the  real  order  of  succession  of  the  Cephalopoda  acc(»d- 

Bkin  of  the  caterpillar,  (in  which  state  the  caterpillar  is  so  seldom  examined,  firom  fetf 
of  disturbing  it  in  its  transfonnation)  that  under  this  last  skin  of  the  caterpillar*  I  laj, 
the  young  butterfly  assumes  the  characters  of  a  Coleopteron.  It  has  then  an  upper  pur  of 
wings,  having  the  character  of  elytra,  and  a  lower  pair  of  membranous  wings.  At  thit 
time  its  jaws  hare  not  yet  assumed  the  form  of  a  sucker,  and  are  stiU  free,  as  are  also 
the  legs.  But  these  parts,  which  are  easily  observed  in  caterpiUars  immersed  in  dilatsd 
alcohol  at  the  very  moment  when  they  are  casting  their  last  skin,  are  soon  solderci 
together  to  form  the  hard  coating  of  the  pupa,  and  are  cast  off  before  the  perfect  battm' 
fly  comes  out.  It  is,  therefore,  correct  to  say,  that  the  structural  condition  of  Coleopt«i> 
in  their  perfect  state,  answers  to  that  stage  of  moulting  of  Lepidoptera  which  preeedtf 
their  perfect  development.  Coleoptera  are,  therefore,  one  stage  behind  Lepidoptoa; 
they  rank  below  them ;  they  are  an  inferior  degree  of  development  of  tl^  type  of 
insects. 
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ing  to  their  stracture  and  development,  is  it  not  remarkable,  does  it 
not  indicate  the  mamtenance  of  tiie  same  plan  throughout  the  crea» 
tioii,  when  we  find  chambered  shells,  so  abundant  throughout  the 
ancient  geologu^al  formations,  and  belemnites,  the  analogues  of  the 
cuttle-fish,  beginning  late  in  the  secondary  epoch  in  the  lias ;  whilst 
foesil  argonauts  do  not  occur  before  the  tertiary  times  ?  So  that 
we  might  almost  conclude,  that  in  this  class  the  order  of  succession 
of  their  fossil  types  is  a  safer  guide  for  our  classification,  than  ana- 
tomical investigation. 

In  the  class  of  Acephala  the  low  position  of  brachiopods  in  the 
order  of  appearance  in  time,  as  well  as  in  our  estimation  of  their 
structural  standing,  is  anotfier  striking  instance  of  the  correspondence 
between  the  order  of  geolo^cal  succession  and  the  gradation  in  struo- 
ture.  I  may  add  as  a  Unk  for  farther  inference,  that  I  have  seen 
embryonic  cyclas  attached  by  a  byssus  to  the  gills  of  the  mother. 

There  is  perhaps  no  department  in  which  we  may  expect  more 
important  results  for  methodical  arrangement  from  embryological 
researches  than  that  of  the  Radiata.  Let  us  only  consider  the  met- 
amorphosis of  the  MedussD,  their  first  polyp-like  condition,  their 
division  and  the  final  transformation  of  their  stem  into  several  distinct 
individuals,  exemplifying  in  a  higher  sphere  the  growth  of  compound 
Polypi,  where  the  successive  buds  remain  united  upon  a  common 
stock.  Let  us  remember  the  free  Comatula  growing  from  the  egg 
upon  a  Crinoid-like  stem ;  let  us  then  remember,  that  there  are  ani- 
mals of  that  class,  which  preserve  throughout  life  this  articulated 
support,  and  remind  us  of  corals  even  in  the  highest  class  of  Radiata ; 
let  us  farther  know,  that  even  the  arrangement  of  plates  in  those 
Crinoids  agree  in  some  respects  with  the  first  formed  calcareous 
granules  in  free  moving  starfishes ;  let  us  finally  and  above  all  here 
remember,  that  those  Crinoids  with  stems  are  only  Echinoderms  of 
earlier  ages,  which  die  out  gradually,  to  be  replaced  by  new  and  firee 
forms,  and  there  will  not  be  the  slightest  doubt  left  in  our  minds,  that 
besides  the  structure,  there  is  no  safer  guide  to  the  imderstanding  of 
the  plan  of  the  creation  of  the  animal  kingdom,  as  it  has  been  in 
former  ages  and  as  it  is  in  our  days,  than  embryolo^cal  and  palsson- 
tological  researches. 

The  internal  arrangement  of  these  classes  as  I  now  conceive  it,  would 
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require  that  we  introduce  Brjozoa  among  Acephala  and  place  them 
lowest  in  that  class,  next  the  compound  and  simple  Ascidise,  and  then 
the  Brachiopoda  and  true  Acephala.  Among  Gtisteropoda  I  would 
introduce  Foraminifera  as  their  lowest  type,  exemplifying,  in  a  perma- 
nent condition,  the  embryonic  division  of  their  germ,  next  the  Ptero- 
poda  would  follow,  also  as  an  embryonic  form  of  Gasteropoda,  in 
which  the  lateral  fin-like  appendages  and  the  symmetrical  shell  remind 
ns  of  the  deciduous  shell  of  naked  Gasteropoda  with  their  vibrating 
wheels,  and  next  the  Heterobranchia,  the  common  branchiferous  Gas- 
teropoda, and  uppermost  the  Pulmonata,  in  some  of  which  the  embryo 
is  not  even  aquatic,  nor  provided  with  fringed  appendages.  As  for 
the  Cephalopoda,  I  have  recently  had  sufficient  evidence  from  em- 
bryonic investigations  that  the  Octocera  stand  below  Deeacera. 


IV. 

GENERAL  REMARKS  UPON  THE  COLEOPTERA  OF  LAKE 

SUPERIOR 

BT  JOHN   L.   LBOONTB,   lf.D. 


The  materials  which  form  the  basis  of  the  present  catalogue,  were 
not  altogether  derived  from  explorations  made  during  the  expedition 
which  produced  this  volume.  They  embrace  the  results  of  mj  col- 
lections during  three  journeys  made  to  Lake  Superior,  and  were 
procured  at  various  points  around  the  entire  circumference  of  that 
sheet  of  water,  and  during  various  months  from  June  to  October. 

The  distribution  of  species  does  not  appear  to  differ  materially  on 
the  two  sides  of  the  lake ;  nevertheless  many  species  occurred  on 
the  north  shore,  which  were  not  found  on  Point  Kewenaw,  while 
many  water  beetles  were  taken  at  the  last  mentioned  place,  which 
were  not  seen  during  the  present  voyage.  Still  in  each  case  the 
delay  at  particular  localities  was  so  short,  that  necessarily  many 
even  of  the  most  common  species  would  be  overlooked.  We  may 
tiierefore  conclude,  that  although  the  evidence  is  not  yet  sufficient  to 
enable  us  precisely  to  distinguish  between  the  products  of  the  differ- 
ent portions  of  the  Lake  Superior  region,  we  still  have  abundant 
material  to  give  a  tolerably  complete  conspectus  of  the  character  of 
the  entire  coleopterous  fauna. 

Tiie  whole  country  being  still  almost  in  a  primitive  condition,  the 
specimens  are  equally  distributed  throughout  a  large  space:  the 
woods  will  not  therefore  be  found  very  productive  to  the  collector. 
In  fact  nearly  all  the  species  were  found  adjacent  to  small  streams  ; 
or  else  they  were  driven  on  shore,  particulai'ly  on  sand  beaches,  by 
the  winds  and  waves  after  being  drowned  in  the  lake.  So  produc- 
tive was  the  last  method  of  collecting,  that  on  one  occasion  more 
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iban  three  hundred  specunens  of  Coleoptera,  and  many  insects  of 
other  orders  were  procured  m  less  than  one  hour. 

There  are,  however,  a  few  pomts  to  which  the  attention  of  the 
future  explorer  may  be  directed,  a^  being  most  likely  to  reward  him 
for  his  arduous  journey ;  these  are  Eagle  Harbor  on  Point  Eewe- 
naw,  the  Hon.  Hudson  Bay  Co.'s  fort  at  the  mouth  of  Pic  Blver^  and 
the  islands  adjacent  to  the  mouth  of  Black  Bay. 

For  the  sake  of  making  the  catalogue  as  concise  as  possible,  I 
have  used  such  abbreviations  as  will  render  necessary  a  list  of  the 
works  cited.  Where  no  authority  is  appended  to  a  name,  it  is  to  be 
understood  that  the  name  is  used  for  the  first  time  in  this  book. 
Rarely  two  references  are  placed  after  a  name ;  in  this  case  the  latter 
citation  is  the  more  recent,  and  will  be  found  to  give  all  neceesaiy 
information  respecting  synonyms,  which  are  accordingly  omitted 
here. 

BOOKS  CITED  IN  THE  CATALOGUE. 
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Aub^.    Sp^ies  G^ndral  des  Col^pt^res.     (Hydrocanthares.) 

B.  J.  Boston  Journal  of  Natural  History. 

Beauv.    Palisot  de  Beauvois.    Insects  d*Afrique,  et  d'Ameriqae. 
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Boyale  des  Sciences  de  Liege. 
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ClCINDEUk  Un. 
purpurea  (Miv.  ErU.  2, 83,  pi.  14. 

marginalis  Fabr.  EL  1,  240. 
longilabris  Say.  Exp.  2,  2C8. 

albiiabris  Kirby.  N.  Z.  12. 
repanda  Dej.  1,  74. 

hirticoUis  Say.  J.  Ac.  1,  20. 
hirticoUis  Say.  Am.  Tr.  1,  411. 

albokiria  Dej.  2,  425. 
12-guttata  Dej.  1,  7S. 

Proteus  Kirby.  N.  Z.  9. 
Tulgaris  Say.  Am.   Tr.  1,  409. 

obliquaia  Dej.  1,  72. 


CAsyoxiA  Latr. 

pennsylvanica  Dej.  1, 172. 
Ledia  Latr. 

divisa. 

concinna^  Lee.  An.  Lye.  4, 192. 

tricolor  Say.  Am.  TV.  2,  11. 

pleuridca  Lee,  193. 

fureata  Lee,  198. 

fuscata  Dej.  1,  270. 

^moesta. 

viridis  <Sleiy.  Am.  TV.  2,  14. 

pumila  Dej.  5,  388. 
Cymindis  Latr. 

'reflexa. 


>  L.  moet ta.^Kigro-subflraea,  nitidA,  thorftce  capite  parum  Utiore,  transrtrso,  tatioe 
rotandato,  impretsione  transverM  anteriore  profunda;  anguite  marginato,  aagulls 
posticis  rectii  elevatii ;  elytris  tenuiBsime  striatis,  itriis  punctatis,  intentitiit  planit- 
simis,  3^  tripunctato:  antennU  nigru,  concoloribos.  Long.  .16  uno.  Found  at  Mioh- 
ipicotin  on  Solidago.  Resembles  L.  Tiridis  (Say)  but  easily  distinguished,  apart  ttom 
eolor,  by  the  narrower  and  longer  head,  and  distinctly  punctured  strie  of  the  elytra. 

*  C.  refleza. — Piceo-brunnea,  pilosa,  capite  thoraceque  grosse  confertim  punotatis, 
hoc  latitudine  breriore,  postice  angustato,  angulis  posticis  obtusis  son  rotundatis,  mar* 
gine  lato  ralde  reflexo,  elytris  apice  oblique  ainuato-tmncatis,  ttriato-punotatia,  Inter* 
stitiis  planis,  disperse  punctatis,  3k>  punctis  3  miyusculis ;  antennis,  palpis,  pedibusque 
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Dbomitts  Bon. 
picens  Dej\  6,  858. 

Cymindis  picta  Lee.  189. 
LiONTCHUS  Schmidt'Go^l. 
tubsulcatus. 

Dromius  subs.  Dej.  2,  451. 
latens. 

Dromius  latens,  Lee.  191. 
americanus. 

Dromius  Amer.  Dej.  5,  861. 
PSYDRUB  Lee. 

piceus  Lee.  158. 
•  Haplochile  Lee, 
pygmsea  Lee.  209. 

Morio  pygm.  Dej.  5,  512. 


Clivina  Ban. 

americana  Dej.  5,  508. 
Dtschiriub  Bon. 

sphericollifl  Putseys  Cliv.  1 7. 

^apicalu. 

*  aeDeolus. 

globulofitts  Putz.  CUu.  20. 

*panra8. 

^  longulus. 
Calathus. 

gregarius  Dej.  8,  76. 
Pristodactyla  Dej. 

advena  Lee.  217. 


rufo-testaceis.  Long.  '4  unc.  In  sandy  places.  This  species  approaches  very  near  to 
the  Rocky  Mountain  one,  which  I  have  considered  as  cribrieollis  (Dej.),  but  the  head 
and  thorax  are  still  more  coarsely  and  densely  punctured,  and  the  latter  more  narrowed 
behind ;  the  elytra  are  obliquely  truncate,  in  some  specimens  they  are  rufous  at  base, 
but  hare  no  distinct  humeral  spot,  the  interstices  are  flatter,  with  smaller  and  more 
numerous  punctures. 

»  By  an  error  of  spelling,  I  formerly  wrote  Aplochile. 

4  D.  apicali8.»-Subelongatus,  nigro*feneus  uitidus,  clypeo  bidentato,  fitmte  angalatim 
leriter  impressa,  thorace  ovali,  latitndine  fere  longiore,  antice  tIx  angustato,  dytris 
thorace  parum  latioribus,  lateribus  xix  rotundatis,  stria  marginali  ad  humerum  abbreri- 
ata,  tenuiter  striatis,  striis  ante  medium  punctatis,  2u<i«  7°^  8^*  que  ad  apicem  exaratis, 
interstitiis  planis  3^  tripunctato,  antennarum  basi  palpisque  piceis,  rel  rafo-piceis. 
Long.  '12  unc.  The  anterior  tibisc  have  the  outer  spine  scarcely  longer  than  the  inner, 
and  but  slightly  curved,  on  the  outer  edge  is  a  distinct  tooth,  and  above  it  two  other 
▼ery  obsolete  denticles. 

*  D.  seneolus. — ^neus,  elytris  nitidissimis,  clypeo  ralde  bidentato,  fronte  transTersim 
profunde  impressa,  thorace  subgloboso,  antice  non  angustato,  lateribus  antioe  leriter 
rotundatis ;  elytris  fere  parallelis,  apice  rotundatis,  striato-punctatis,  punctis  pone 
medium  extemeque  obliteratis,  stria  sutur  aliapice  distincta,  duabusque  aliis  (exteriore 
longiore)  brevibus  exaratis,  marginali  ad  humerum  desinente,  interstitio  S'o  tripuno- 
tato.  Long.  '15  unc.  Two  specimens.  The  terminal  spines  of  the  anterior  tflnse  sub- 
equal,  scarcely  curved ;  the  outer  edge  with  two  denticles,  the  superior  scarcely  yistble. 

*  D.  parvus. — This  species  is  only  half  the  size  of  D.  globulosus,  but  like  it  has  a 
transverse  thorax,  narrowed  in  front.  The  clypeus  is  less  deeply  emarginate,  the  firontal 
sulcus  not  so  deep,  the  elytral  strie  and  points  deeper :  the  internal  terminal  spine  of 
anterior  tibito  only  one  half  the  length  of  the  outer  one ;  the  external  margin  hu  bat 
one  denticle.    Long.  '09. 

V  B.  longulus.^This  differs  from  D.  globulosus,  in  having  the  thorax  snbgloboee, 
(the  length  being  equal  to  the  breadth,)  not  narrowed  in  front ;  the  elytra  are  more 
elongate,  the  stris  are  deeper,  and  can  be  traced  to  the  apex,  although  the  points  vsnish 
at  the  middle.  The  9f^  interstice  is  3-punctate,  the  8^  stria  profound  at  apex ;  antennc 
ftueous  at  apex  ;  internal  spine  of  anterior  tibis  3-4  as  long  as  the  outer  one»  on  tiM 
enter  margin,  the  lower  denticle  acute,  the  upper  one  obsolete.    Long.  *11. 


KWfARgB  OK  THB  OOLBOPTR&A. 


S06 


^Plattkus  Ban,  BnM,  1895. 
Affonum  Bon,  jRSr&y,  18S7. 
Anekomenvi  Ban,  Er.  1837. 
decens. 
Ferania  deceniis  Soy.  Am,  TV.  2, 58. 
Anehom.  deems  Lee,  821. 
Anehom,  gagaUi  DeJ,  8, 107. 
depreisiu.  [Lee,  221. 

Anek.  dep,  Ed,  P,  Ac  1,  299: 

Anek.  marg,  Lee,  221. 
anguflticolliB. 

Anek,  angui.  Lee,  222. 
eztensicollis. 

Ferania  extens.  Soy.  Am.  TV.  2, 54. 

Anek,  extern,  DeJ,  8, 118. 
deconu. 

Ferania  dee.  iSoy.  t5.  2,  58. 

.^IficA.  dee.  DeJ.  8, 115. 
raboordatas. 

Agonum  erythropus  Kb.  K  Z.  28. 
cnpripennis. 

Ferania  cup.  Say.  TV.  2,  50. 


niddolns.  * 

Agonum  nit.  DeJ*  8, 148. 
chalceus. 

Agonum  ek,  Lee,  224. 
cupreus. 

Agonum  eup,  DeJ,  5,  785. 
*atratu8. 
carbo. 
anchomenoides. 

Agonum  anek,  Bandatt^  BJ.  2, 2. 
placidus. 

Feroniaplacida  Sag.  Am,  TV.  2, 43. 

Ag.  luctuosum  DeJ.  8, 1 72. 
lenis. 

Agonum  lenum  DeJ. 
picipenne  Kb,  N.  Z.  24. 
Bordens. 

Agontam  $ord.  Kb.  N,  Z,  25. 
*  ruficornis. 
retractus. 

Ag.  retractum  Lee.  228. 
Digriceps. 

Agonum  nig.  Lee,  229. 


>  Briehson  ealls  this  group  Anchomentid,  and  adds  as  a  reason  that  Platyna  (Wiedeman 
1835)  it  a  genus  of  Diptera.  Before  that  time  the  three  Bonellian  genera  were  oonsid- 
cred  distinct,  and  therefore  the  name  was  not  vacant ;  Brull6  having  been  the  first  to 
unite  these  genera,  had  an  unquestionable  right  to  select  either  of  the  three  names  for 
the  group.  Moreover  the  name  Platynus  is  suitable  for  the  great  majority  of  the 
•peeies,  and  the  day  has  long  gone  by  in  science,  when  a  generic  name  may  be  changed 
beoause  its  meaning  does  not  accord  with  the  characters  of  all  the  species  denoted  by  it. 

*  P.  atratus.— -Niger  nitidus,  thorace  rotundato,  latitudine  vix  breviore,  antice  sub- 
angustato,  basi  utrinque  late  foveato,  margine  depresso,  versus  basin  anguste  reflexo, 
aagnUs  postids  nullis ;  impress,  basalibus  brevibns  distinctis ;  impress,  transv.  poste- 
riore  distincta ;  elytris  thorace  latioribus,  proAinde  striatis,  interstitio  3^  3-punctato. 
Long.  *34.  Very  much  like  P.  melanarius  (Ag.  melan.  Dcj.)  but  distinguished  by  the 
tmooth  basal  fovee  and  less  reflexed  margin.  The  ely  tral  stris  are  smooth  in  one  spec- 
imen, obsoletely  punctured  in  the  other. 

P.  carbo.^Niger,  nitidus,  thorace  rotundato,  latitudine  paulo  breviore,  bad  viz  ro- 
tundato, angulis  postieis  valde  obtusis,  rotundatis,  basi  utrinque  late  foveato,  margine 
depresso  versus  basin  angustissime  reflexo;  imp.  trans,  posteriore  profunda,  basalibus 
minutis  in  foveis  sitis ;  elytris  thorace  latioribus,  tcnue  striatis,  interstitiis  planis,  9^ 
8-punctato.  Long.  *35.  One  specimen.  Very  like  P.  (Ag.  Dej.),  with  the  basal 
iarem  deeper  and  more  defined,  the  reflexed  margin  narrower  and  the  margin  itself 
thickened.    The  base  of  antenne  and  palpi  have  no  tendency  to  become  ferruginous.  * 

><>  P.  rufieomis.^Elongatus,  nigro-piceus  nitidus,  thorace  fere  piano,  latitudine  lon- 
giore,  postice  subangustato,  basi  cum  angulis  rotundato,  margine  versus  basin  anguste 
acuteque  reflexo,  non  incrastato,  impreas.  baaalibas  fa^  nullis :  elytris  elliptieis  tenua 
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pviiiCuniniiis. 

Ferania  pvne,  Sajf,  Am,  TV.  2, 58. 

Agonum  rufipes  Dej,  S,  1 78. 
bembidim^es. 

Seneoda  hewh,  Kb,  N.  Z.  15. 

Agonum  hemb,  Lee,  227. 
4-panctatii8. 

Si.  Fm.  Germ.  Dej.  8. 1 70. 
PoECiLus  Bon. 
lucublandufl  Dej.  8,  212. 

Feronia  luciA.  Say.  Am,  TV.  2, 55. 
cbaldtes  Lee.  231. 

Feronia  chcUc,  Say.  Am.  Tr.  2,  56. 
conyezicollis  Lee.  233. 

Feronia  eonv.  Say,  I.  L 
"  Pterqstighus  Bon.  Erich$. 
erythropus. 

Feronia  ery.  Dej,  8,  2^8. 

Platydenu  nitidus  Kb.  N.  Z.  29. 

Platyderus  eryth.  Lee.  231. 


mandibnUri^. 

Argutor  momd.  Kb.  N.  JS.  3L 
patruelb. 

Feronia  pair.  Dej,  5,  769. 

ArgtUorpafr,  Lee,  387. 
mutus. 

Feronia  muta  Say,  Am*  Tr,  2, 44 

Adelosia  muta  Lee,  885. 
LucxotiL 

F^fonia  Luez.  Dej.  8«  821. 

Fer.  obhngonotata  Say,  Am*  Tr,  4, 
425. 

Adelosia  oblong,  Lee,  885. 
"orinomum. 

Omaseus  orin,  Ct,  KJb.  N.  Z,  82. 
punctatiMimafl  Band,  B,  J,  2t  3* 
coracinus. 

Feronia  corae,  iVin. 
stygicus. 

Feronia  styg.  Say,  Am.  Tr,  2, 41. 


ttriatis,  intentitiis  plania,  3>o  5-panctato,  epipleuris  palpii  antennUqaepieeb,  hSs  apiee 
rufis,  pedibos  rufo-testaceU.    Long.  '31. 

Variea  with  the  3^  elytral  interstice  3-punctate.  Twice  the  size  of  P.  lenis,  and  dis- 
tingpiished  by  the  thorax  narrowed  behind,  basal  impressions  indistinct,  the  reflexed 
margin  broader.  P.  retractus  is  much,  smaller,  with  a  wider  thorax  and  deeper  basal 
Impressions. 

11  Under  this  name,  following  the  example  of  Erichson,  I  have  grouped  all  tha  Ameri- 
can species  of  Dejean*s  Feronia,  excepting  the  Poecilus,  which  are  sufficiently  diatiaot 
by  the  antennae.  In  my  catalogue  of  the  Carabica,  I  admitted  as  distinct  genera  nearly 
all  the  groups  proposed  by  other  authors,  and  attempted  to  find  natural  charaeten  for 
them.  What  success  I  have  had  in  finding  structural  differences,  the  reader  may  be 
able  to  judge  by  referring  to  the  work  cited :  suffice  it  to  say,  that  the  charactere  tiMie* 
in  detailed  are  entirely  too  finely  drkwn  for  any  practical  purpose,  and  by  the  ppogrw 
tive  variation  which  accompanies  the  variations  of  form  and  sculpture,  plainly  indieete 
the  existence  of  one  extensive  and  natural  genus :  and  fortified  as  I  am  by  the  example 
of  Erichson,  and  the  counsel  of  Zimmerman,  I  hesitate  no  longer  to  merge  than  into 
one  group,  under  the  name  quoted  above.  An  attempt  has  been  made  to  aepeiale 
under  the  name  Hypherpes  (Chaudoir)  all  the  species  without  elytral  puncturee.  But  the 
characters  of  this  group  will  be  found  as  ill-defined  as  those  which  have  juat  been  anp* 
pressed.  Feronia  lachrymosa  (Nm.)  can  scarcely  be  told  from  adoxa  but  by  the  aupcrior 
aize,  and  the  presence  of  elytral  punctures ;  surely  it  would  be  the  destmetioa  of  all 
natural  classification,  to  separate  into  different  genera,  two  such  closely  allied  species. 

^*  I  have  had  no  opportunity  of  comparing  with  European  specimens,  and  give  the 
«peeies  as  identical  on  the  authority  of  Kirby  and  Klug,  having  in  my  cabinet  an  Oregon 
specimen,  which  has  been  actually  examined  by  the  latter  gentleman.  Dr.  Zimmer- 
man thinks  it  to  be  different,  and  proposes  the  name  itptenirionalia,  which  most  thert- 
Ibre  be  adopted  if  the  species  piove  distinct. 
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.^Woum  ccfWm  I}^»  Sy  S81* 


FefmAa  ttmi.  S&g.  Am.  2V.  2, 56. 


Fennia  mtd.  Lee.  84f . 
"tenuis, 
adggm, 

Ferama  miem  S&^.  Am.  TV.  2, 46. 

Fenmia  irutii  Ikj.  8y  8S4. 
flurtiditui. 

Feronia/attid.  Dej.  8,  883. 
Myab  Zie^ 

foTeatus  Lee.  355. 

ISOFLBUBOS  KL 

liyperlN)roiu  Lee.  857. 

Amara  hffper.  Dej.  5,  800. 
septentrional  Xc&  858. 
TuiMNALee. 
■ngnrtitn  Lee.  365. 

Ferania  ang.  Say.  Am.  TV.  2,  86. 

Amara  ang.  Say.  Qk  4. 
indistincta  Lee.  865. 

Amara  indis.  Hd.  P.  Ae.  1,  800. 


depressa  Lee.  865. 
^Amaba  Latr. 
ineqnalis,  Kb.  N.  Z.  89. 
splendida  Hd.  P.  Ae.  1, 800. 
gibba. 

Celia  gibba  Lee.  360. 
imponoticollis,  Sag.  Am.  TV.  4,  428. 

Feronia  imp.  Sag.  ib.  2,  36. 
fiUlax  Lee.  862. 
convexa  Zee.  368. 
arida. 

Z4dnim  avidvi  Sag.  J.  Ae.  8, 148. 

Pelar  and.  Sag*  Am.  Tr.  4, 428. 

Bradgtus  av.  Lee.  367. 

Amara  eonfinii  Dej.  8,  511. 
Percobia  Zim» 

obesa  Hd.  P.  Ae.  1,  297. 

Feronia  obesa  Sag.  Am.  Dr.  2,  87. 

Amara  ebeea  Sag.  ib.  4, 428. 
CuBTOMOTUB  Stepk.  1828. 

Leims  Zim,  1832. 
^  conTeziusculns  Sl^k,  Kb.  N.  Z%  35. 
"elongatus. 


I'  P.  tenuis. — ^EloagAtaa,  nig«r  nitidos,  thormce  eapite  tIz  latiore,  Utitadine  parom 
brrriore,  qnadrato,  postice  leyiter  angustato,  lateribua  ppne,  medium  sinoatia,  angolia 
posticis  rectia  prominulis,  baai  utrinque  profunde  impreaio,  biatriato,  panotatoque : 
elytrii  tenue  striato-ponctatis,  interstitio  3^  3-punctato ;  palpia  pedibuaque  rufo-piceia. 
Long.  *32,  lat  *14.  Readily  known  by  iti  narrow  form :  the  head  is  constricted  and 
pimctared  behind  the  eyes :  the  elytnl  atria  an  fainter  towarda  the  apex,  which  ia  not 
at  all  sinuate. 

M I  have  merged  into  Amara  the  group  Celia  (Zim.),  aa  it  differs  from  the  typical 
speeiea  neither  in  habitua  nor  charactera,  the  aole  ground  for  aeparation  being  a  aexual 
character  of  slight  import.  I  have  alao  replaced  in  the  genus,  Zabrua  aridua  (Say)  aa 
it  baa  not  the  charactera  of  Bradytua,  (to  which  I  formerly  referred  it),  the  tibL*  being 
alike  in  both  aexea. 

>*  I  have  a  apecimen  which  agreea  perfectly  with  Dcjean*s  description,  but  the  thorax 
is  more  narrowed  behind  than  in  llie  figure  (Icon.  Col.  Eur.  3,  pi.  170,  fig.  2.)  No 
opportunity  for  direct  compariaon  haa  yet  occurred.  The  apedea  ia  totally  diatinot 
from  the  two  deacribed  by  me  in  the  4^  vol.  of  the  Annala  of  the  Lyceum. 

>*  C.  elongatus.^Elongatus,  gracilia,  rufo-piceua  nitidus,  thorace  quadrato,  latitndine 
Bon  fareriore,  antice  subanguatato,  lateribua  rotnndato,  angulis  poatioia  aubreetia,  non 
rotnndatia,  baai  utrinque  bistriato  leriterque  punctate,  elytria  thorace  latioribua,  tenui- 
ter  atriatis,  atriis  ad  baain  leriter  punctatis.  Long.  *4«  ^  with  the  intermediate  tibia 
strongly  bidentate,  the  mentum  tooth  narrowed  in  firont  and  deeply  impreaaed. 
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ACRODON 

^'  sabenea. 
A0ONODERU8  Dej, 

pallipes  Dej.  4,  53. 
Anisodacttlub  DtJ. 

nigerrimQAi 

Harpalus  nig.  Dej.  5,  842. 
Harp.  laiicolUs,  Kb.  N.  Z.  43. 

baltimorensis  Dtj.  4, 152. 
Eu&TTRiCHUS  Lee. 

terminatus  Lee.  887. 

Fenmia  term.  Say.  Am.  TV.  2,  48. 
Harpalus  term.  Dej.  4,  355. 
Harpalus. 

bicolor  Say.  Am.  TV.  2,  26. 

eiythropus  Dej.  4,  258. 

pleuriticus  Kb.  N.  Z.  41. 

proximus  Lee.  898. 

herbiyagufl  Say.  Am.  TV.  2,  29. 

megac^ephalufl  Lee.  897. 

"laticepa. 

rafimanus  Lee.  402. 

varicomis  Lee.  401. 
GEODiENUS  Dej.  Lee. 

quadricoliis  Lee.  405. 

tibialis  Lee.  405. 

Trechwi  lib.  Kb.  K  Z.  46. 

lugubrLi  Lee.  405. 


cordioollis  Lee.  406. 
rui>e8tra  Lee.  406. 

Trechus  rup.  Say. 

Trechus  Jkaripei  Kb.  N,  Z.  47. 

Acupalpus  elongatulvi  D^.  4,457. 

STENOLOPHUd  Dej. 

ochropezus  Dej.  4, 424.  ^ 

fuliginosus  Dej.  4,  428. 

versicolor  Kb.  N.  Z.  46. 
carbonarius  Lee.  409. 

Harpalus  carbonarius  Def.  4,  898. 
misollus  Lee.  410. 

Acupalpus  mis.  Dej.  4. 
Chl£NIU8  Bon. 
chloropbanus  Dej.  5,  662. 
sericeiu  Say.  Am.  TV.  2,  61. 
impanctifrons  Say.  ib.  2,  64. 

emarginatusX  Kxrby  N.  Z.^t* 
nemoralifl  Dej. 

tomentosoB  Ikj.  8,  867:  Lee.  488. 
LoRiCERA  Latr. 
pilicornis  Gyll  F.  Suec.  2,  45:  D9. 
2,  298. 
Cychrub  Fabr. 
*bilobu8  Say. 
Sph^rodrrub  Dej. 
Brevorti  Lee.  448. 
Lecontei  Dej.  2,  15:  Lee.  442. 


>7  A.  Bubflenea. — ^This  species  differs  from  the  smaller  and  dark  colored  spedment  of 
A.  rubrica  (Hd)  in  being  narrower,  and  more  convex.  The  thorax  is  scarcely  wider  thaa 
ong,  and  not  nearly  so  much  narrowed  in  front ;  the  two  basal  impressions  on  each  sidt 
are  deeper,  the  elytral  strie  are  deeper  and  more  punctured ;  the  color  abore  is  dark 
pieeous,  slightly  bronzed,  antennae  and  feet  testaceous.    Long.  '27. 

18  H.  laticeps. — Niger  nttidus,  palpis  solum  rufo-piceis,  capite  magno  obtnso,  tboftet 
Utitudine  sesqui  breriore,  lateribus  parum  rotundato,  basi  truncato,  angnUs  pottidi 
■ubrectis,  margine  Temus  basin  modice  explanato,  cum  bani  obsolete  punctate,  imprea 
•ionibus  basalibus  linearibus,  breribus,  linea  longptudinali  distincta:  elytris  thoraceium 
latioribus  lateribus  subrotundatis,  tenuiter  profunde  striatis,  interstitiis  parum  cooTeziSi 
tibiis  posticis  et  intermediis  valde  spinulosis.  Long.  *8-*5.  $  Elytris  ni^dis ;  9  op*^ 
ds.    Like  H.  rujimanutf  but  three  times  larger. 

^*  C.  bilobus. — ^Purpureo-niger  nitidus,  thorace  subtransrerso,  postice  Talde  angat- 
tato,  canaliculato,  basi  impresso  punctatoque;  elytris  elongato-ovalibos,  pone  basin 
tubampliatis,  apice  attenuatis,  profunde  crenato-striatis  eneo-Tiolaeeis,  antennamfli 
apice  palpisqoe  piceis.    Long.  *5. 

St.  Ignaoe ;  S  bas  the  anterior  tarsi  scarcely  dilated. 
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"fatoimlis. 
Omophkoh  Lofr. 
americaniiiii  Dej*  5,  68S. 

Sayi  Kh.  N.  Z.  65. 
teaselatain  Say^  J.  Ae,  S,  151. 
Lecontei  Dej.  5,  58t« 
Elafhbus  Fa6r. 
"politaf. 


TV.  1,78. 


▼ftlda  ni((Oflo,  UtitadiiM  |»«lo  brrrlors,  qiMdrato,  pot- 
margfaM  ▼vsot  basin  angoste  reflezo,  aniniUi  batalibut  r«tror* 
prodaetk,  dytrit  thonoe  SMqni  Utioribus  eUiptidt,  denM  teriatiiB  ponoUtU  to?«la- 
4«e  pmm  distnictis  S-pUd  terie  xmprMsis.    Long.  *88. 

Kaktbeka  Dr.  Stout.  At  first  sight  seems  to  be  a  faded  specimen  of  C.  sylTOsut 
(Say),  but  the  tiioimx  b  Terj  mgoos,  the  sides  more  narrowly  reflezed,  and  the  basU 
iai^  Bncli  more  produced.  The  seolpture  of  the  elytra  Is  similar,  but  more  distinct* 
It  is  more  elos^  alUed  to  C.  tedatas  (Fabr.),  from  Oregon,  but  the  head  is  less  Im* 
preesed,  and  the  elytra  leas  deeply  foreate,  with  the  sides  regularly  but  slightly  round* 
•d,  not  strai^t  and  narrowed  anteriorly  as  in  C.  tsdatus.  Anything  that  1  o*i|  say  ia 
praise  of  the  philosopher  and  gentleman  alter  whom  it  is  named  would  be  quite  super* 


*>  N.  moesta.— Depressiuscula  nigra  nitida,  thoraoe  latitndine  duplo  frre  breTiore  la- 
teribos  marginato,  yalde  rotondato,  postice  ralde  angustato,  oonstrictoque,  angulis  poe- 
tids  rectb,  antice  postieeque  transrersim  profunde  impresso,  punotatoque^  imprest, 
basalibus  profimdis :  elytris  subparallelis  thorace  latioribus  striis  leviter  punetatis,  8^ 
fere  obliterata,  interstitio  81*  6-puncUto  :  antennarum  apice  tibiit  tarsisque  nilb> 
pioeis.    Long.  *41. 

This  may  be  Kirby's  Helobia  castanipes  (which  I  incorrectly  dted  as  N.  palHpes  Ray), 
at  Dr.  Schaum  writes  me  it  is  very  like  N.  Oyllenhalii,  to  which  our  insect  has  tht 
doeest  resemblance.  My  specimens  hare  not  the  strie  between  the  eyes  mentioned  by 
nor  are  the  foot  castaneous:  the  margin  of  the  thorax  is  sometimes  obsoletely 


**  N.  suturalts.— ^Elongata  depressa,  nigra,  thoraoe  latitudine  fere  duplo  breriore,  laterl- 
bos  marginsto,  margine  postice  latiore,  rotundatoque,  basi  angustato  non  constrioto,  an* 
gulis  potticis  obtusis,  basi  truncate,  cum  margine  obsolete  punctate,  antice  posticequt 
profunde  transrersim  impresso,  elytris  elongatis  thoraoe  latioribus  obscure  rufls,  sutuim 
aigrieante,  striis  leriter  punctatis  interstitiis  fere  planis,  Z^  6-punctato,  antennls  tiblii 
tartiaque  rufo-piceis  vel  rufis.    Long.  *44. 

The  8th  stria  is  leas  deep  than  the  others,  but  not  obliterated;  the  punctures  in  tht 
margiaal  series  are  more  numerous  than  in  the  preceding.  Found  on  the  islands  at 
tfie  mouth  of  Black  Bay. 

**  E.  poUtos.— Obscure  eneus,  politus,  eapite  sparsim  punotato,  Tertice  foTcato,  ocd- 
pite  profunde  impresso ;  thorace  eapite  non  latiore  antice  angulatim  Talde  impresso, 
dein  canaliculato,  disco  utrinque  profunde  foTeato,  ad  latera  apicem  baainque  sparsim 
punctato  ;  elytris  sparsim  punctulatis  foTeis  ocellatis  purpureis  4-plici  serie  impressis, 
pedibns  rufo-«neis ;  ante-pectore  punctato.  Long.  *34.  One  specimen :  Maple  Island. 
Dr.  Stout. 
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"  pnnctatiwdmns. 

"nnuatos. 

ruflcariiiB  Say,  Am.  TV*.  4,  417. 
Blethiba  Bon. 

quadricollis  Hd,  Pr,  Ac.  8. 149. 
NoTioPHiLus  Dumeril. 

*punctatu0. 

porrectus.  Say.  Am.  TV.  2.  4,  418. 
pATROBUS  Meg. 

longicomb  Say,  Am,  Tr.  4, 421. 
Feronia  long.  Say.  ibid,  2,  40. 
Patrobut  americanug  Dej.  8,  84. 
Epaphius  Leach. 

micans  Lee.  414. 

fiilvus  Lee.  415. 
Bembidium  Latr. 

Bigillare  Say.  Am.  Tr.  4,  48  7i 
stigmaiicum  Dej.  5,  88. 

impreasom  Gyl.  Dej.  6,  81* 


paludosam  St.  Iru.  Gmm.  4, 179.  Ikj. 

5,  79. 
lacnstre  Lee.  451. 
Odoktium  Lee 
cozendiz  Lee.  452. 

Bembidium  cox.  Sag*  J.  Ae.  S,  151. 
niddulum  Loc  452. 
Bembidittm  mi.  Dej.,  5,  84. 
Bend>.  eoxendix  Say.  A$m*  2K  4, 
486. 
OcHTHEDROHUS  Zim.  Lec. 
americanus  Lee.  458. 

Bemb,  americanum  Dej.  5,  84. 
salebratos  Lee.  458. 
dilatatos  Lee.  455. 
antiquus  Lee.  455. 

Bemb.  antiquum  Dt^j.  5,  88. 
planatuB  Lee.  456. 


^  E.  punctatissimui.— L»te  yiridi-eneuf,  rapra  et  subtus  oonfcrtitslme  tabtflilir 
punctatus ;  thoraoe  sabtnntrerso,  capite  non  angiutiore,  antica  profoade  faBprano, 
dein  canaliculato,  disco  utrinque  foyeato ;  elytris  latitadine  sesqui  longionbiM  poM 
basin  leriter  sinuatis,  foveis  ocellatis  purpureis  4-pUci  serie  impressis,  spatuaqiie  lBvi> 
gatis  2-plici  serie  notatis :  pectore  medio  leTi,  tibiis  femommqae  basi  tastaoeit.  Lfmf . 
•27,  lat.  13. 

Sault ;  common.  Punctuation  much  finer  and  more  dense  than  in  E.  nucmrint  (Saj). 
The  anterior  levigated  space  is  quadrate  and  extends  to  the  sutura :  the  ndes  of  the 
abdomen  are  so  finely  punctured  as  to  appear  granulate. 

^  £.  sinuatus. — ^Liete  viridi-sneus,  supra  et  subtus  confertissime  subtilitOT  pUAtataSf 
tiiorace  latitudine  fere  longiore,  capite  parum  angustiore,  antioe  profunde  transvaitili 
impresso,  canaliculate,  disco  utrinque  foveato;  elytris  latitudine  duplo  longioffinfi 
pone  basin  profundius  sinuatis,  dein  viz  oonspicue  ampliatis;  foTeia  spatiisqve  he- 
Tigatis  sicut  in  pmcedente :  pectore  medio  Isvi,  tibiis  femommque  basi  fotiiigiBiit. 
Long.  *31,  lat.  *13.  Pic ;  two  specimens.  Narrower  than  the  preceding,  tha  panotam 
of  the  side  of  the  abdomen  are  more  distinct ;  but  still  the  peotoca  are  aaore  elestly 
punctured  than  in  £.  ruscarius. 

^  N.  punctatus. — Nigro-Kneus,  nitidus  capite  7'8triato  striis  eztemia  latia.  tteav 
transrerso,  postice  angustato,  anguUs  postiois  rectis,  punctate,  disco  atriaqna  Utn, 
basi  utrinque  foveato :  elytris  ante  medium  l-foyeatis,  stria  scuteUari  miioa  aelatii, 
tuturali,  extemisque  8  minus  approximatis  dense  punctatis,  stria  7"*  moz  pone  bs- 
merum,  alteris  versus  apicem  leyioribus,  6^  solum  Integra;  tibiia  antimaawanqae  ait 
2ndo  310  4to  que  rufesoentibus.    Long.  '2. 

Size  of  N.  porrectus ;  but  the  stris  are  more  densely  punctured,  lest  obliterated,  sad 
the  feet  and  antenne  black.  It  resembles  much  N.  confiisus  Leo.  (semistriatas  Say, 
teste  Harris),  but  the  l"*  stria  is  not  curved  and  ezarate  at  tip,  the  bate  of  the  aataa* 
ne  leas  decidedly  pale,  and  the  scutellar  stria  is  not  doable. 
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•plaaipenlili. 
longaliis  Tjtc.  45f. 
patmelis  Lee.  45f . 

B0iii5.jMfr.  De;.  5,  69. 
Tarie|;atQt  Zee.  459. 

Bnnft.  var.  Sap.  Am.  TV.  2,  89. 
timidw  Lee.  460. 
Tionioolor  Lee.  46S. 

iVb^pAitf  vorw^adM  £(.  iV.  ^.  58. 
affinif  Lee.  46S. 

Beinft.  affine  Say  Am.  TV.  S,  86. 

Bemb,failax  Dej,  5, 189. 

Bemb.  deeipiens  Dej,  5, 159. 
4-iiiaciilatiit  Lee,  462. 

i3eM&  <ypati(tMi  5a^.  iim.  TV.  2, 86« 
*axilUurifl. 
frontalis  Lee.  462. 
nilcatiis  Zee.  46S, 
tnpidiii  Lee.  468. 
geUdui  Lee.  464. 
aiteiis. 
picipef  Zee.  465. 

Petypktu  picipee  Kb.  N.  Z.  54. 


tetncolns  Lee.  465. 

B.tdrocfAmh  Sojf. 

Petypktu  rupieda  Kb.  N.  Z.  58. 
sabstrictos  Lee.  465. 
Incidtts  Lee.  466. 
transrersalis  Lee.  466. 

B«ii5.  /rani.  2>e;.  5, 110. 
pianos  Lee,  467. 

Perypkvs  pUmue  Ed.  P.  Ac.  1, 808. 
niger  Lee,  467. 

£^m5.  n^nim  Soff  Am:  TV.  8,  85. 
nitidos  Lee.  468. 

ftidromtM  nt^us  Kb.  N.  Z.  55. 
Tachtb  Knock. 
zantliopcis  Lee.  469. 

Btffii&.  xanUiepus  Dej.  5, 60. 
incurvos  Lee.  469. 

£tffii&.  inc.  &iy  Am.  TV.  4, 480. 
inornatos  Lee.  470. 

Bemft.  mom.  5ay  ib.  2,  88.. 

TbcAyfa  purt>>e«  Kb.  N.  Z.  56. 
IsBYus  Lee.  472. 

B.  temm  <Say.  Am.  TV.  2,  87. 


'^  O.  pUmpennis.^Depretsns,  niger  pemitidafl,  thonce  quadnto,  pottice  Tix  angns- 

tato,  mngulis  potticis  obtusls  non  rotundatit,  impressione  posteriore  profanda,  bati 

*iitrfaiqne  pamm  impreata,  elytris  purpureis,  cjaneo-micantibas,  profunde  itriatity  Btriis 

antioe  subponetatis,  pimotisqae  2  impressis :  antennarum  bad  pedibusque  mfla.    Long. 

•19. 

Kamlniitiqnia  RWer  below  Kak4beka  Falls.  This  spedet  is  Terj  rimilar  to  O.  pnrpn- 
Taseens  Zse.,  but  the  basal  impression  of  the  thorax  is  single,  and  less  profound ;  the 
atrisD  of  the  elytra  are  less  punctured ;  the  8*1^  and  9^  stris  are  obliterated. 

*^  H.  longulus. — Elongato-OTalis,  rultu,  capite  thoraoeqne  punctatis,  hoe  striola 
ntrfnque  basali,  elytrii  apice  oblique  ■ubtnincatis,  tutura  Tix  acuminata,  punctato- 
vtrlatis,  Snterstitlis  unisexiathn  sparse  punetulatis,  maeuUs  utrinque5  Tix  conspiout 
infoscatis.    Long.  *11. 

Karroww  than  the  others ;  outHne  regularly  OTal :  tip  of  elytra  more  obliquely 
ilniiate  than  in  H.  americanus,  but  scarcely  truncate.  The  points  of  the  thorax  are 
more  distant  immediately  behind  the  middle  of  the  disc ;  the  thorax  is  slightly  infuscat- 
•d  at  the  apex.    Varies  without  any  elytnd  spots. 

^  O.  axillaris.— 'Nigro-eneus,  pemitidus,  thorace  oouTexo,  Talde  eordato,  antioe  tIx 
Impfesso,  bad  utrinque  1-foTeato,  elytris  subtiliter  seriatim  punctatis,  punetis  pone 
medium  obliteratis,  maeula  magna  axillari,  tibiis  tarsisque  albidis.    Long.  *18. 

Sault.  Very  much  like  O.  4-maculatus,  but  a  little  larger ;  the  antenne,  palpi  and 
femora  are  blaek,  and  the  punctures  of  the  elytra  Tsry  small. 


212  LAKE  8UFERI0B. 

Haliplub  Latr,  "diffinis. 

americaniiB  AM^  21.  "  fasciTentris  Saff.  Exp,  2,  270. 

"borealis.  carolinus  Aubd^  120. 

hmgolns.  yerticalis  Say.  Am,  TV*.  2,  92. 

"  nitens.  Acilius  Leach. 

"  cribrarius.  fraternus  Harris.  N.  E.  Farmer. 

Dmscus  Linn^  semistdcatus  Aubd. 

conflaentus  (conflaens)  Say.  Am,  Tr.  Hydaticus  Leach. 

4, 440.  liberus. 

Ooligbukii  Kb.  N.  Z.  75.  Dytiscm  liberus  Say.  J.  Ac.  5, 160. 

**  Cordieri  Auibej  108.  H.  brunnipennis  Aub^^  202. 

Harriati  Kb.  N.  Z.  76.  nigricolUs  Kb.  N.  Z.  72. 

"  H.  boreali8.-^>Ta]ifl,  rufo-tettaeeiu  nitidus,  thonce  punctato,  elytrit  apice  oblknie 
truncatU,  sutora  acuminata,  valde  punctato-Btriata,  intentitiis  ipartim  aniseriatim 
punctalatis ;  basi  anguste,  sutura,  apice  maculisque  utrinque  5  nigru.    Long.  *12. 

One  half  larger  than  H.  americanus,  and  easily  known  by  the  want  of  the  haaal  striola 
of  the  thorax ;  the  bate  of  the  elytra  is  blackened  along  the  edge :  the  tpota  placed  af 
in  H.  americanns. 

**  H.  nitens. — Oralis  conTexus,  paUidns  pemitidus,  capite  postioe,  thoraee  anticenigio- 
maculatis,  hoc  densius  punctato  (grossius  ad  basin)  ante  basin  transversim  leriter  fm- 
presso,  Icvigatoque,  elytris  ralde  punctato-striatis,  interstitiis  nniseriatim  pnnetatb, 
rotora  angustissime,  apice,  guttisque  utrinque  6  minutis  nigris.    Long.  *15. 

Head  finely  punctured,  with  a  smooth  vertical  space.  Elytra  slightly,  but  not  siiddflBly 
dilated  behind  the  thorax,  then  regularly  narrowed  to  the  tip,  which  is  obliquely  tnm> 
cate  and  acuminate :  the  disc  is  marked  with  two  spots  at  the  anterior  third  plieeA 
obliquely  forward  and  outwards,  just  behind  the  middle  2  or  3  nearly  transrersely,  and 
2  or  3  more  obliquely  backwards  and  outwards  at  the  posterior  fourth.  Varies,  wHh  the 
posterior  spots  wanting.    St.  Ignace. 

^  H.  cribrarius. — OtsIis  convezus,  pallide  testaceus,  capite  postice,  thoraee  antici 
nigro-maculatis,  hoc  apice  bisinuato,  densius  punctato,  basi  grosse  sparse  ponetatOi 
punctis  transversim  sub-biseriatim  digestis,  elytris  grosse  punctato-striatis,  interatitih 
nniseriatim  punctatis«  sutura  angustissime,  apice  guttisque  6  vel  7  panria  nigiii. 
Long.  *17. 

Very  similar  to  the  preceding,  but  the  points  above  and  beneath  are  largrer.  The 
elytra  are  less  attenuated  behind  the  dilated  part,  the  sides  being  nearly  paralleL 

^  I  found  the  elytra  of  a  9 »  and  hare  seen  perfect  specimens  from  Lake  Huroa. 
1 1  is  smaller  than  D.  Harrisii,  the  oblique  yellow  band  at  the  tip  of  the  elytra  ia  Texy 
distinct,  the  sulci  terminate  at  \  from  the  apex,  and  are  not  confluent.  In  the  lattff 
species  the  9  has  smooth  elytra. 

**  D.  diffinis.  —  Elongato-ellipticus  antice  vix  angustatus,  supra  nigro-oliraefai 
nitidus,  labro  clypeo  capitis  macula  angulata,  thoracis  margine  toto,  elytromm  lateribos, 
eorporeque  subtus  toto  testaceis,  abdomine  utrinque  vix  infuscato;  lobia  metaatarai 
postice  divergentibus,  apice  acute  rotundatis.    Long.  1*15,  lat.  *61. 

^  elytris  3*seriatim  punctatis,  punctis  pone  medium  paucis  diapersts. 

Eagle  Harbor.  Mr.  Rathvon.  Form  of  confluens,  but  only  one  half  the  aiae.  The 
aides  of  the  thorax  scarcely  rounded,  the  posterior  yellow  margin  aoarcely  wider  ia  tbt 
middle  than  at  the  angles. 

**  Yaries  with  the  posterior  margin  of  the  thorax,  narrowly  teataeeooa. 
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'  hmntxXJM  Harri»  N.  E.  Parmer  f  erythroptenis  AtAe,  805. 

zonahii  *^  AuU,  S14.  Colymbetes  ery.  Say.  Am,  TV.  S,  95. 

CoLTiCBSTBS  CUnrvUU.  itriatos  Aub^  805. 

flculptOis  Harrii  L  c,  Colymb,  stru  Say,  Am,  TV.  2,  97. 

triteriahu  Kb,  N.  Z,  78.  Agabus  archu  Mels,  P,  Ac,  2,  27. 

"  binoCatas  Harr,  Lcf  ^  parallelus. 

mactiUeoUis  Avtbi^  245.  obtusus. 

agilis  AM^  254.  Colym,  obL  Say,  Am,  TV.  2,  99. 

Iltbius  Er.  nitidus  f  Say,  2,  98. 

"  pleurittciM.  Agabiu  gagaies  Aub^  806. 

picipes  Kb,  N,  Z,  71,  stagninus. 

AoABUS  Er.  Col.  stagn.  Say,  Am,  TV.  2,  tOO. 

^angustas.  Agabus  striola  Attbdy  808. 


"  This  species  is  more  narrowed  anteriorly  than  its  European  analogue,  and  wants 
the  narrow  rufous  line  at  the  base  of  the  thorax ;  moreoYer  the  9  has  the  external  basal 
portion  of  the  elytra  more  densely  and  distinctly  punctulate. 

**  I  know  not  whether  Dr.  Harris'  name  is  published.  In  case  it  is,  Aube's  C.  binota- 
tos  (p.  247f  a  West  Indian  species)  must  fall.  I  have  the  less  hesitation  in  giving  our 
apceies  as  identical  with  the  Mexican  C.  maculicollis,  as  I  found  at  the  Rocky  Mountains 
numerous  specimens,  which  do  not  differ  from  those  obtained  at  the  north.  Mr.  Melly, 
from  actual  comparison,  also  informs  me  that  it  is  identical. 

*  I.  pleuriticus.— Angustior  oblongo-ovalis  convexus,  postice  suboblique  attenuatus, 
supra  eneus,  minute  reticulatus  opacus,  capite  in  vertice  binotato,  anticeque  rufo,  elytris 
pone  basin  Tix  dilatatis  subparallelis,  pone  medium  gutta  oblonga,  alteraque  Tersus 
apieem  pallidis,  epipleuris  pedibusque  piceis,  vel  rufo-piceis.    Long.  lat. 

Narrower  than  I.  biguttulus,  less  dilated  behind,  the  sides  of  the  elytra  being  almost 
parallel  for  nearly  }  of  their  length,  then  gradually  attenuated  to  the  apex  ;  the  irregu- 
lar series  of  points  are  more  distinct  behind  the  middle. 

I.  picipes :  What  I  consider  as  this  species  is  much  smaller,  narrower  and  less  couTez 
than  I.  biguttulus,  the  thorax  less  abbreviate,  somewhat  rounded  on  the  sides ;  el3rtra 
nearly  parallel,  and  less  suddenly  attenuated  at  the  tip ;  the  confused  rows  of  points 
axe  more  distinct.    My  specimen  is  immature,  and  the  body  is  rufo-piceous. 

^  A.  angustus. — ^Depressus,  anguste  ovalis,  postice  suboblique  attenuatus,  niger 
tabopacus,  capite  subtiliter,  thorace  elytrisque  grossiusreticulatis,  illo  marginc  anguste 
depresso,  lateribus  ante  medium  rotundatis,  angulis  posticis  acutis  subproductis,  ore 
antennis,  palporumque  basi  ferrugineis.    Long.  lat. 

Very  distinct  from  its  large  size  and  peculiarly  shaped  thorax.  The  rows  of  impress- 
ed points  on  the  elytra  are  distinct,  and  the  reticulations  become  finer  at  the  apex 
and  margin. 

^  A.  porallelus. — S  9  Elongato-ellipticus  depressus,  niger  nitidus  subtilissime  retic- 
ulato-strigosus,  capite  antice  vix  ferrugineo,  antennis  palpisque  ferrugineis.  Long.  *88, 
Ut.  -2. 

Differs  from  A.  striatus  in  being  more  elliptical,  the  two  ends  being  similarly  rounded, 
and  the  elytra  quite  parallel  for  the  greater  part  of  their  length ;  the  head  is  wider  and 
the  thorax  less  narrowed  in  front.  The  reticulations  are  a  little  more  evident  than  in 
that  species. 
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teniatus  AM,  811.  Colymb,  int,  Fabr.  1,  867. 

Colpnbetes  tarn.  Harris  N.  E.  F,  f           Colifmb.  vemutut  S.  Am.  2V.  2, 98. 

ambiguos.  Coptot.  serripalpit  Soy.  ib.  4, 448. 

Colymb,  amb.  Say,  Am.  TV.  2,  96.    Laccophilus  LeaeL 

Ag,  infuscatus  Aube,  880.  maculostu  Say,  Am,  Tr.  2,  100. 

punctulatus  Aub^,  882.  americanus  Aube,  442. 

semipunctatufl.  Hydroporus  ClabrviUe, 

Col,  semip,  Kb,  N,  Z.  69.  punctatus  Attb^,  471. 

fimbriatus.  Laccoph.  punct.  Say.  Exp.  2,  271. 

Ag.  reticukUus^  Aube,  835.  cuspidatus  Germ;  Aube,  477. 

tristis  AubCf  356.  Ilygrotus  pustiUatus  MeU.  P.' Ac 

bifarius.  2, 29. 

Colymb.  bif,  Kb.  N.  Z.  71.  •sericeuB. 

CoPELATUS  Er.  ^  consimilis. 

Chevrolatii  AM,  889.  affinis  Say.  Am,  TV.  2, 104. 

CoPTOTOMUS  Say.  nanus  Aube,  504. 

interrogatus  Aube\  898.  **  12-lineatiis. 

Bimilis  Kirby  N,  Z.  BS. 

^  H.  sericeus. — Ovalis  oonyexiusculas,  confertissime  punctulatus,  densiot  taih^ 
pubescens,  rufus :  clypeo  late  marginato,  thorace  lateribus  obliquis  rectit  cum  flijtik 
angulum  obtusissimuxn  formantibus,  antice  posticeque  anguste  nigricante;  djtrif 
atrO'bruuneis,  lineia  4  plus  minusve  interruptia  margineque  lato  ferrugineii,  hoe  pone 
medium  bimaculato.    Long.  *18. 

S  nitidiusculus,  pube  minus  longa,  thorace  subtiliter  punctato. 

9  opaca,  pube  longiore,  tota  subtilissime  punctata. 

The  interrupted  lines  have  not  a  tendency  to  coalesce  into  fasciae,  as  in  H.  paUpoh^ 
nis  (Aub^),  from  which  it  is  easily  known  by  the  longer  pubescence  and  finer  puBcMh 
tion ;  the  body  is  less  attenuated  behind,  and  a  little  more  convex.  The  thorax  it 
much  more  narrowly  margined,  and,  when  Tie  wed  sideways,  forms  a  Terj  alight  aagis 
with  the  margin  of  the  elytra. 

^  H.  consimilis. —  Ovalis  convexiusculus,  postice  modice  attenuatat,  confnrtiMfaM 
punctulatus,  breviter  dense  fulvo-pubescens,  ferruginous,  clypeo  late  marginato,  ^eitet 
lateribus  obliquis  rotundatis,  cum  elytris  angulum  obtusissimum  formaate,  aatias 
posticeque  infUscato ;  elytris  atro-brunneis,  margine  fasciis  2  irregolarilma  maevlaqvi 
apicali  ferrugineis.    Long.  '18. 

S  capite  thoraceque  nitidulis,  hoc  distinctius  punctato  diffisrt. 

Spots  as  in  the  last,  but  confluent  into  bands ;  from  H.  pubipennis  ^t«tfiignlihiid  If 
the  rounded  and  more  narrowly  margined  sides  of  the  thorax. 

**  H.  12-lineatus.—  £longatoH)Talis  minus  convexus,  omnium  subtilissimA  sMsttSSM, 
■parsimqae  punctulatus,  subtus  niger,  supra  testaceus,  vertice  nigro  himaenUto,  tkonet 
lateribus  subrotundatis,  cum  elytris  angulum  formantibus,  postice  tIx  tmisfsnta 
depresso  nigro  bimaculato,  elytris  versus  apicem  oblique  attenuatia,  aatuxa  Uasolif 
tfttrinqne  6  maculisque  2  sub-marginalibus  nigris ;  antennaram  basi  palpi*  pedflms^ 
testaceis.    Long.  '17. 

$  elytris  apice  integro  vix  obliquo. 

9  elytris  apice  truncato,  fere  bidentato. 

Let  Ecritt.    Thorax  bitinoate  at  base,  external  angles  not  at  aU  rooaded  or  obtnis ; 


nm  m  oQunmEA.  flS 


pMJMnf  Soy.  J.Act^  lU. 
K^  N.  Z.  C7. 

niger  Say,  A.  S,  lOt. 

mode$hu  Amb^  577.  ducicoUis  Soy.  .4jii.  Tr.  4,  446. 


in  wme  iptrTnntfj,  bwiilM  the  buil  ipota  there  is  aa  obliqoe  black  line  towmrtb  the 
BMXgiii.  The  9^  end  5*  djtnl  Imee  akme  attain  the  base ;  at  tiie  tip  diey  are  grada- 
■liy  shorter  eztcmaDy,  and  the  4<^,  9^,  and  9^  are  united.  Seems  allied  to  H.  Crater 
Steph.  (Con£.  Aeb^  AS8).  Were  it  not  for  the  obsolete  ponctorss  and  yellow  head,  it 
would  be  SL  IcriSy  Kiibyf  If.  Z.«  08. 

*  I  mnst  give  Kirbj's  species  as  distinct,  although  Dr.  Schanm  tells  me  their  Euro- 
pean analogues  tre  considered  identical,  lineellns  being  a  9  Tarietj  of  pieipes.  I  ha?e 
both  S  9  ^  onr  species,  each  agreeing  with  its  opposite  sex  in  sculpture,  and  dilfiv- 
{Dg  only  in  lustre,  ^e  S  heing  shining,  the  9  opaque. 

'  H.  tenebfoeus.— Elliptico-OTalis,  minus  convexas,  niger  subtiliter  pubescens,  mi» 
nus  dense  subtiliter  pnnetatus,  capite  antice  posticeque  obsolete  femigineo,  thoraee 
Talde  transrerso  lateribus  obliquis  IcTiter  rotundatis  obsolete  fermgineia,  cum  elytris 
angnHa  nou  fonuantibus,  disco  obsoletius  punctato :  pedlbus  obscure  farrugiaeis. 
Long.  *17. 

Resembles  H.  americanus,  but  is  dsrker  colored,  and  less  eonyex ;  the  punetiiatiom 
of  the  thorax  is  less  distinct  in  the  middle,  that  of  the  elytra  less  dense ;  there  are 
traces  of  a  stria  )  way  between  the  suture  and  margin. 

S  pube  breriore  indistincta  puneturaque  sparsiore  diSiert. 

^  H.  pnbemlus.^  Blongato-orslis,  minus  couTeaus,  niger  miaos  dense  p«ui«tat«s 
pnbeeeens,  thorace  lateribus  rotundatas  cum  elytris  angnlum  formaatibus,  diseo  mia«l 
punctato,  elytris  paralldis,  apiee  oblique  attenuatts ;  antennls  palpis  pedib«sq«ta  mAs* 
Long.<12. 

Besembles  the  two  next,  but  is  narrower,  a  little  more  eonrex,  the  posf«fi/)r  angles  of 
^e  thorax  are  somewhat  obtuse,  and  the  sides  form  an  aagle  with  the  elytra. 

*  H.  caliginosus. — Oralis  minus  coutcxus  niger  nitidus,  minus  »u.blJit«ff  pfuufUiM, 
gparaeque  pubescens,  thorace  lateribus  obliquis  rix  rotundatis.  di««o  oU<vl«f:'M  pttm^ 
tato ;  dytris  bad  tIx  conspicue  angustatis,  apice  oblique  atteauatis .  SAfeMos  paifiis 
pedihusqne  mils.    Long.  '14. 

More  eouTex  tiian  the  followtng,  lees  parallel  and  more  acute  behind :  tiUe  p«u«t«ret 
of  the  elytra  are  much  larger  and  mote  distant. 

^  H.  tartarieus.— Oralis  fere  ellipticas,  depressiuseulus,  niger  aunus  dense  subtiliaf 
pfunetatas,  spazseqne pnbeseens,  thorace  Uteribus  obUquis  tix  rvtundetis,  diaoo  obsigia- 
tbam  punctato,  basi  depreesa,  dytris  paraUelis,  apiioe  subrotuadatua  atteauatis^  aaisAr 
aSs  palpis  pedjbusqne  ruia.    Long.  -14. 

$  nitidns :  9  snbtiUtcr  alntaeea,  opeea. 

**H«  Tirlaaa.— Oralis,  modiee  eioagatas  miaus  dense  panctaAas,  via  ooaspieua 
paibtiecsiie,  thoraee  nigro,  pnaetis  in  diseo  sparaioribtts,  lateribus  rectis  suboUiquiSi  cum 
dytris  aagalam  ohCnenm  fermaatibas ;  dytris  lateribus  parum  rwiundatie,  apice  vU 
oUiqae  attenaatis,  aateaais  palpis  pedibusqae  teetaods.    Long.  'IS. 

a  Capite  dytrieqae  tcetaeds,  has  msigine,  manilsque  communi  pone  ■nn'MiT  picdi. 

0  Ca^te  lujb,  dytris  aigio-piecis,  versus  basin  indetenninate  pioeis. 
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"  luridipennis.  Gtbinus  Zmi. 

"  notabilis.  affinis  AM^  669. 

"  conoideuB.  patraelis. 

^  ovoideus.  confonnis  Dej. 

"suturalis.  ven/ro/is  ilu^,  672. 

*  dispar.  Tentralis  Kb.  K  Z.  80. 


Erery  intennediato  rariety  occun :  a  is  more  common  on  the  Muth,  0  on  ihm  nortt 
of  the  lake. 

**  H.  luridipennia. — Elliptico-oralis,  Rubdepressos,  niger  denae  snbtiliter  ponctatni 
breTiterque  pubescens,  capite  antice  posticeque  femiglneo,  thorace  lateribua  obliqi^t 
rectisy  anguste  femigineis,  disco  spanius  punctulato,  eljtris  apice  vix  oblique  attennatii 
falTis ;  antennis  palpia,  pedibusque  rufis.    Long.  '17>    Eagle  Harbor. 

**  H.  notabilia. —  Elongato-ovalis,  antice  obtusus,  postice  oblique  attenoatos,  nigro- 
piceus  pubesccns,  capite  punctulato,  antice  posticeque  testaceo,  thorace  dense  pnnctih 
lato,  obsoletius  in  disco,  basi  obsolete  depressa,  lateribus  valde  obliqois  rotandatu, 
elytris  elongatis,  confertissime  subtiliter  punctatis,  piceis,  margine  palUdiore,  antan- 
nis  tenuibus,  cum  palpis  pedibusque  rufis.    Long.  *21.    One  specimen,  Black  Baj. 

"  H.  conoideus. — Elongato-obconicus,  nitidus,  capite  rufo,  thorace  ntgro,  lateribei 
rufis  obliquis  leviter  rotundatis,  basi  utrinque  obliquo,  non  sinuate,  obsoletius  panctola- 
to,  ad  latera  parce  punctate,  lineaque  punctorum  ad  apicem ;  elytris  parce  punctatis, 
rufo-testaceis ;  antennis  minus  tenuibus  cum  palpis  pedibusque  testaceis.     Long.  •%, 

$  antennis  articulis  3—6  dilatatis,  compressis.    One  8x>ecimen.    Eagle  Harbor. 

M  H.  ovoideus. — Convexus,  utrinque  modice  attenuatus,  subtus  nigro-pioeut,  supra 
ochraceus,  capite  infuscato,  macula  verticali  pallida,  thorace  breyi  lateribus  obliquis  nx 
rotundatis,  cum  elytris  angulum  obtusum  formantibus,  basi  infuscato,  sparsim  subtili- 
ter punctulato,  punctis  majoribus  ad  basin  et  latera  inteijectis,  aliisque  densioribos  ad 
apicem  transversim  ordinatis ;  elytris  minus  sparsim  punctatis,  stria  suturali  Tix  fan- 
pressa,  sutura  antice  laevigata :  antennis  palpis  pedibusque  femigineis.    Long.  *13. 

$  femina  paulo  nitidior.    Eagle  Harbor. 

^  H.  suturalis. —  Oralis  modice  convexus,  postice  leviter  attenuatus  subtus  n^^er, 
undique  densius  minus  subtiliter  punctatus,  capite  testaceo  ad  oculos  infuscato  thorae^ 
lateribus  obliquis  parum  rotundatis  cum  elytris  vix  angulatis,  testaceo  basi  apieeqot 
anguste,  medioque  triangulariter  nigro,  punctis  ad  basin  et  apicem  densioribns,  triB^ 
rersim  ordinatis;  elytris  lateribus  vix  rotundatis  ad  apicem  suboblique  attenuatis, 
fuscis,  margine  basali  lateralique  cum  apice,  sutura  lineisque  1  vel  2  antiois,  •**»ir"«M 
pedibusque  testaceis.    Long.  *13. 

At  first  sight  seems  to  be  a  variety  of  the  preceding.  It  is  less  convex  and  leas  nai^ 
rowed  in  front.  The  points  of  the  elytra  at  the  base  are  unequal,  but  at  the  aptx 
they  become  more  dense  and  equal. 

M  H.  dispar. —  Regulariter  elliptico-ovalis,  minus  convexus,  subtus  niger,  tupft  eom 
antennis  pedibusque  ferruginous  nitidus,  capite  thoraceque  dense  subtiliter  punctata, 
hoc  punctis  ad  basin  et  apicem  transversim  densioribus,  lateribus  obliquis  leviter  rotuada' 
tis,  cum  elytris  (lateraliter  visis)  angulum  obtusum  formantibus ;  elytris  apice  rotundatim 
attenuatis,  sparsim  subtiliter  punctulatis  et  minus  subtiliter  sat  dense  punctatis,  pn^ 
dpue  ad  apicem.    Long.  '16. 

Some  of  the  scattered  punctures  at  the  base  of  the  elytra  have  a  tendency  to  fbcia 
three  distant  longitudinal  bands,  the  first  being  near  the  suture. 
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lateralis.  cinctus. 

minatos  Ztnn/,  Auhe\  683.  Elmis  Latr. 

revolTens.  bivittatus  DeJ.  Cat 

circnmnans.  Limkius  lUiger. 

daplicatus.  "  fastiditua. 

lonsiascalus.  Htdrochus  Germ. 

analis  ^SSsy.  Am,  TV.  2, 108.  scabratus  Muls.  An.  Lugd-  1, 873. 

nee  Kb.  N.  Z.  91.  gibbosus  Mels.  P.  Ac.  2,  99. 

Sayi  AM,  699.  rufipes  MeU.  ibid.  100. 

DnCRUTES.  HTDRiENA  Kug. 

assiiiiilifl  Afd>^  778.  tenuis. 

Gyr.  americanw  S.  Am.  Tr,  2»  107.   Ochthkbius  Leach. 

Ctfclinus  assim.  Kb.  N.  Z,  78.  **  cribricollis. 

^scoknr  Aub^  7  78.  **  nitidus. 

CychuB  labratus  Mels.  P.  Ac.  2, 29.  Helophorus  Fabr. 

Heterocerus  Fo^.  "oblongus. 

Tentraiis  Mels.  P.  Ac.  2,  98.  ^  lacustris. 

nndatus  Mels.  ibid.  2,  98.  lineatus  Say.  J.  Ac.  8,  200. 

angulatus.  apicalis. 

apicalis.  nitidus. 


*7  L.  fastiditos. — Fusco-aeneus,  thorace  conTexo,  pubcscentei  minus  dense  punctato, 
lateribns  rectis,  marginatis,  basi  media  producto,  emarginatoque,  angulis  posticis  acutis, 
atrinque  ad  basin  impresso ;  elytris  striato-punctadsy  interstitiis  subtiliter  punctulatis 
breriter  flavo-pubescentibus  vitta  utilnque  laate  flava  ad  humerum  paulo  dilatata.  Long. 
'11.    Maple  Island. 

**  O.  cribricollis. — ^^neo-testaceus  margine  pedibusque  pallidioribus,  thorace  lateribos 
rotundato  basi  bisinuato,  grosse  punctato,  canaliculato,  lineaque  arcuata  utrinque  ante 
medium ;  elytris  punctato-striatis.    Long.  '08.    Eagle  Harbor. 

^  O.  nitidus. — .£neo-niger,  pemitidus,  thorace  lateribus  rectis  basi  utrinque  obliqua, 
angnUs  anticis  productis  apice  rotundatis,  profunde  canaliculate,  antice  utrinque  bifo- 
Teato  foTea  externa  majore,  basi  utrinque  fovea  parva,  et  ad  angulos  posticos  fovea 
magna  exarata,  elytris  punctis  discrctis  majusculis  seriatim  positis ;  an  tennis  pedi- 
busque testaceis.    Long.  '07.    Eagle  Harbor. 

•>  H.  oblongus. —  Elongatus,  parallelus,  testaceus  capite  obscure  viridi,  subtiliter 
punctato,  thorace  lateribus  rectis  basi  utrinque  obliqua,  apice  fere  truncata,  obsolete 
punctulato,  lineis  intermediis  fere  rectis ;  elytris  apice  rotundato-subtruncatis,  profunde 
crenato-striatiB,  gutta  parva  nigra  versus  medium  utrinque  omatis.  Long.  '23.  Eagle 
Harbor. 

*i  H.  lacustris. —  Oblongus,  supra  obscure  testaceus,  capite  viridi  thoraceque  granulis 
minus  elevatis  dense  adspersis,  hoc  lateribus  rix  rotundatis,  basi  utrinque  sinuato, 
anguUs  anticis  promlnulis,  lineis  5  fortiter  impressis,  intermediis  valde  curvatis,  elytris 
pone  medium  vix  oblique  attenuatis  fortiter  crenato  striatis,  interstitiis  5^7°^  que 
dorso  paulo  acutis ;  utrinque  versus  medium  guttis  1  vel  2  fuscis  signatis.  Long.  *23. 
Eagle  Harbor. 

15 
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affinis. 

"scaber. 
Htdrophilus  Fdbr. 

glaber  Hhst.  Col.  7,  298. 

lateralis  F.  El  1,  251. 
nimbatus  Say.  J.  Ac.  8»  208. 

obtiuatus  Say.  J.  Ac.  8,  202. 
Laccobius  Leach.  Er. 

punctatuB  MeU.  P.  Ac.  2, 100. 
Htdrobius  Leach. 

(§  PsiLHTDRUa  Sol.) 

lacustris. 

perplexos. 

nebuloras. 
HydrophUus  neb.  Say.  Exp.  2,  277. 
Cyclonotum  DeJ.  Muls. 

subcupreum. 

HydrophUus  subc.  Say.  J.  Ac.  5, 
189. 
Cercton  Leach. 

mundum  Mels.  P.  Ac.  2,  102. 

ambiguum. 

dubium. 

▼agans  (^Crytopleurum  Muls.) 
Necrophorus  Linne. 

hebes  Kb.  N.  Z.  97. 


orbioollis  Say. 
var.  HaUii  Kb.  N.  Z.  98. 
A-maculatus  Dej.  Cat. 
pygmflens  Kb.  N.  Z.  98. 
velutinus  Fabr.  EL  1,  884. 
SiLPHA  Linnd. 
amencana  Linnd  S.  NaL  2,  570. 
var.  f  Oiceoptama  affiue  Kb.  N.  Z 
108. 
insequalis  F.  £L  1,840. 
lapponica  HbsL  Fabr.  EL  1,  888. 
caudata  Say.  J.  Ac.  8,  192. 
Catops  Fabr. 
*"  termiuans. 
CEpnENNTUM  MHUer. 

Mmoalodmrub  Steph. 

•*n.  8. 
ScYDMiENUB  Latr. 

subpunctatus. 

pUoeicoUis- 
Brtaxis  Knoch. 

propinqua. 

longula. 
Falagria  Leach. 

dissecta  Er.  49. 
var.  erythroptera  Mels.  P.  Ac. 


**  H.  scaber. — iEneo-niger,  capite  thoraceque  granulis  dense  scabrosis,  hoc  ban  aa* 
gustato,  lateribus  late  excavato,  dorsoque  foveato,  lineis  5  impressis,  intermediis  niraa- 
tis,  elytria  pone  basin  sensim  ampliatis,  versus  apicexn  oblique  attenaatis,  GTenato* 
striatis,  basi  bicarinatis,  pone  basin  oblique  impressb,  interstitiis  pone  medium  alterna- 
tim  tuberculatis.    Long.  *13. 

The  third  and  fifth  interstices  hare  each  three  tubercles,  the  anterior  one  being  small: 
the  seyenth  has  two,  and  the  ninth  a  very  slight  elevation.  The  striss  are  deeper 
towards  the  margin  than  at  the  suture. 

^  C.  terminans. —  Ovatus  minus  convexus,  niger  opacus,  dense  pubescens,  roguloao- 
punctatus ;  thorace  antice  angustato,  lateribus  rotundato,  basi  utrinqoe  ainuato,  aagalif 
posticis  subacutis,  elytris  stria  suturali  valde  impressa,  pedibus  fusois,  antennis  apice 
parum  incrassatis,  apice  summo  flayo,  basi  testaceo.   Long.  *15.    Pic :  nnder  old  canioiL 

,5  tarsi  antici,  dilatati ;  tarsi  intermedii  articulo  1  ™o  elongato  dilatatoqne. 

^  This  species  is  the  analogue  of  the  European  C.  minutissimum ;  it  is  no  larger 
than  a  Trichopteryx :  I  found  but  a  single  specimen  on  St.  Joseph's  Island*  and  al- 
though it  was  safely  secured  in  a  bottle,  it  was  not  there  by  the  time  I  reached  caap* 
I  therefore  forbear  naming  it,  merely  directing  the  attention  of  ftitnre  exploKEi  to  thk 
Tery  intemting  ipecies. 
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deprema. 
HoMALOTA  Man.  Er. 

preasa. 

iilaiiata. 

pallipes. 

flaTicans. 

polita  Mels.  P.  Ae,  2, 81. 

attenoata. 

dichroa  £r.  107. 

rabricornis. 

dubitans. 

itricta. 

clavifer. 

liYidipennis  'Er,  129. 
OxYPODA  Man. 

sagulata  Et.  146. 

tarpis  MtU,  Mb, 

moesta. 
Aleocharat  Gtox, 

rabripennis. 

nidda  Gt(xo.  Mie.  97;  Er.  168. 

molesta. 
6taoph.£na  Man. 

amanda. 

bellula. 

locia  Er.  189. 

oorruscula  Er,  189. 
EuRTUSA  Er, 

semiflava. 

MYLLiBNA  Er, 
termiuaDS. 

Ck>KUitUB  Steph, 

craaeus  Er,  222. 
Tachtporus  Orav, 

JOOO0US  Say,  Am,  TV.  4,  466. 
arduus  Er,  237. 


branneufl  Er,  CoL  Match,  1|  S95. 
faber  Sa^,  L 1 468. 

pnnctolatufl  Meh.  P.  Ao.  2^  S2. 
TACHIKU6  Ora», 

ventriculus  Er,  920. 
gOfbulus  Er,  252. 

Inridus  Er,  920. 

hybridtis. 

puncticollis. 

fimbriatufl  Grav,  Mk,  191 ;  Er,  258. 

picipes  Er,  257. 

fumipennis  Er»  921. 
axillaris  Er,  261. 

obscurus. 

conformiB. 
Olisth^rus  Dej,  Er,  843. 

*  laticeps. 

^'nitidtis. 
BoLETOBius  Leach, 

loDgiceps. 

obsoletiis  Er,  922. 

cinctus  Er,  278. 

pygmiBus  Man,  Braeh.  65 ;  Er.  280 ; 
922. 
Mtcetoporus  Man. 

lucid  U8. 

americanuB  Er.  285. 
Othius  Leaci. 

macrocephalns?  Er.  297. 

Is  VIS. 

Xantholtkds  DoAt 
obsidianiifl  il/«2«.  P.  Ac,  2,  34. 

americanui  Dej,  Cat, 
cephalufl  Say.  Am.  Tr.  4,  452. 

consentaneui  Er,  326. 
hamatos  Say,  Am.  Tr.  4,  453. 


*  0.  laticeps. — Rnfds  nitidus,  capite  nigro  postice  leriter  pardot  punctato  thonce 
non  angiLstiore,  hoc  basi  leriter  angostato,  angulis  poatioU  rectU,  paulo  impreaais,  elytria 
laffiter  striatia,  abdomine  foaoo,  aupra  aat  denae  ponctulato.    Long.  "28.    St.  Ignace. 

M  O.  nitidua. — RoAia  nitidiia,  oapite  nigxo,  poatice  ponotulato  thoraoe  aeaqui  angiia- 
tlore,  hoc  baai  tIx  angaatato,  angulia  poatieia  reetia  paulo  impnaata,  djtriaiiigria  atria- 
tia,  abdomine  rolb,  anpra  dmac  minoaanbtilitar  pnnetato.  Loag.  "tt.    Bagia  Haibor. 
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obscuros  Er.  830. 

var,  corvinui  Dej\  CaL 
Staphtlinus  Lin, 

villosus  Grav,  Mic.  160;  Er.  849. 
Philonthus  Leach, 

cyanipennis  Er,  433. 

seneus  Nard,  Syivb.  81.  Er,  437 ;  928. 
Harrisii  Mels,  P,  Ac,  2,  85. 

melaneholicus. 

sparsus. 

promtus  Er,  929. 

Btygicus. 

debilis  Er,  Col,  March,  1,  467. 

inconspicuos. 

monilus. 

Tapidus. 

lomatufl  Er,  482. 

coDson. 

curtatus. 

bninneus  Er,  486. 

lugens. 

aterrimus  Er,  492. 

egenufl. 

gratus. 
QuEDius  Leach.  Er, 

obscurus. 

corticalis. 

morio. 

perspicax. 

arboricola. 
OxYPORUS  Fahr, 

vittatus  Grav,  After,  195  ;  Er,  558. 
Laturobium  Grav, 

Zimmermani. 

simile. 

concolor. 

nigrum. 

longiusculum  Gr.  Micr,  181 ;  Er,  597. 
LiTHOCHARis  Dej, ;  Boisd, 

confluens  Er,  615. 


SuNiTJS  Leach,  Er.  ' 

loDgiusculus  Er,  643. 
PiBDERUS  Grao, 

littorarius  Grav,  Man.  142 ;  Er.  6 
Stenus  Latr, 

Juno  Fabr,  EL  2,  602 ;  Er.  694. 

stygicus  Er,  698. 

lugens. 

longicollis. 

planifrons. 

bisulcatus. 

egenus  Er.  698. 

simplex. 

terricola. 

strumosus. 

punctatus  Er,  744. 
EViESTHETUS  Grov. 

americanus  Er,  747. 
Bledius  Leach. 

ruficornis. 

annularis. 

divisus. 
Platystethus  Man. 

americanus  Er.  784. 
OxYTELUS  Grao. 

misellus. 
Trogophlceus  Man, 

planus. 

^  Argus. 

pumilus. 
Anthophaqus  Grav. 

yerticalis  Say.  Am.  TV.  4,  463. 

memnonius. 
Lesteva  Latr. 

biguttula. 
AciDOTA  Leach. 

subcarinata  Er.  863. 

patruelis. 

tenuis. 


<7  This  species  is  remarkable  for  possessing  two  ocelli :  but  the  stmetiire  of  thi  si 
domen  proves  it  to  belong  to  the  Oxytelini,  and  in  no  part  of  the  body  does  it  ikv 
any  difference  from  Trogophloeus :  it  and  the  preceding  species  belong  to  th«  diviM 
possessing  a  fisible  soatellam. 
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Lathbdcjbum  Er. 

sordidiim  Sr*  871* 
Dkliphbum  Er. 

Beriatnm. 
"Lathbium. 

convexJcoUe* 
Omauum  Qra»* 

loDgulom. 

compbuDAhnn. 

protBCtuiiL 
AjiTTHOBinM  Leach. 

fimplez. 

yentrale. 

'dimidiatiim  MeU.  P.  Ac.  2,  43. 

oonfaram. 


Pbotbikus  Lair. 

parvnlus. 
Meoarthbub  Kirby. 

exciflus. 
Mjcbopbplus  Lair. 

^cofitatus. 
Trichoptertx  Kirby, 

discolor  Hold.  J.  Ac.  N.  S.  1, 108. 

aspere  Hold.  ib.  109. 
Anisotoma  lUigtr. 

"assimilis. 

**  indistiucta. 

"collaris. 

^^stiigata. 


*i  Mmndibiila  edenUttt.  Maxflln  mala  exteriore  cornea  (interiore  inTisa.)  Palpi 
maxlllar—  teiiiie«»  art  ^^^  4**  que  elongatis.  Tibife  omnino  mutiee.  Tarsi  breres, 
teinies,  articolis  4  primis  nqnalibus,  posticia  art.  4io  subtua  prodacto,  breWter  calceato. 

Frona  inimpreaaaa,  ooellia  supra  oculos  sitis,  minus  distinctis.  Proximus  ridetur 
Olophro,  at  tarsorum  struotura  abhorret.  Disoedit  porro  statura  longiore,  elytrisque 
abdominis  segmentum  1  n<un  solum  tegentibus.    Victus  riparius. 

L.  conTexicolle.—  Elongatum  nigrum,  thorace  eouTexo,  lateribus  reetis  submargina- 
tis,  angulis  antids  rotundatis,  basi  cum  angulis  postids  rotundata,  sat  dense  punotatOi 
obsolete  canaliculato,  ante  basin  leriter  foTeato,  elytris  grossius  punetatis  sutora  lenter 
elerata,  abdomine  subtilissime  alutaoeo,  ano  pedibus  antennisque  rufopiceis.  Long. 
-19.    Eagle  Harbor. 

*  Mas  abdomine  nigro ;  femina  sesqui  major,  abdomine  concolore  testaceo. 

^  M.  costatus.^-  Niger  thorace  celluloso,  elytris  versus  apicem  transversim  impressis, 
tricostatis  interstitio  extemo  punctulato,  abdomine  late  marginato,  segmentis  3  primis 
utrinque  cannula  breri  instructis,  Ibm  ad  basin  subtiliter  canaliculate.    Long,  f  lin. 

The  feet  are  piceous :  seems  allied  to  M.  tesserula  Curtis.  Br.  913. 

^  A.  assimilis.^  Oralis  nigro -picea,  subtiliter  dense  punctata,  thorace  antice  angusta- 
to,  lateribus  rotundato,  basi  utrinque  punctis  seriatim  transversim  positis,  elytris  punc- 
tato-striatis,  interstitiia  altematim  punctis  migusoulis  uniseriatim  positis.  Long.  *ld. 
Eagle  Harbor. 

^  Tibiis  posticis  elongatis  curratis. 

^  A.  indistincta.— Fere  hemispherica,  piceo-rufa,  obsolete  sparsim  punctulata,  tho- 
race lateribus  minus  rotundato,  basi  subainuata,  punctis  utrinque  notata,  elytris  pune- 
tato-striata,  interstitiis  altmmatim  punctis  3  yel  4  majusculis.    Long.  *11. 

^  A.  collaris.—  Oyalis,  convexa,  rufo-testacea,  antcnnis  capite  thoraceque  piceis,  hoc 
lateribus  ralde  rotundato,  dense  punctate,  basi  truncata  punctis  majoribus  utrinque 
notata ;  elytris  profunde  punctato-striatis,  interstitiis  yix  subtilissime  punctulatis,  alter- 
natim  punctis  5 Tel  6  majusculis.    Long.  *12.    Eagle  Harbor. 

^   tibiis  posticis  curratis. 

74  A.  strigata.«-Hemispherica  rufa,  thorace  lateribus  rotundato,  basi  truncate,  lens- 
rimo,  elytris  tenoiter  punetato^striatis,  interstitiis  transrersim  subtiliter  rugulosis.  Long. 
•06. 
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Ctrtusa  Er, 

"  globosa. 
"  Sterxuchus. 

gibbulus. 
AoATHiDiUM  HHger. 

"  ruBcome. 

"  revolvens. 
Phalacrus  Payk. 

"  difibrmis. 
Olibrus  Er. 

"apicalis. 
Brachypterus  Kugellan. 

articse  Kug,  Er.  Jns.  Germ.  8, 182. 
COLASTUS  Er, 

8emitectu8  Er.  Germ.  Z.  4,  248. 


trnDCfttiiB. 
Nitulala  truneala  Rand.  B.  J.  %  18. 

tantillus. 
Carpophilus  Leach. 

niger  Er.  Germ.  )Z.  4,  268. 
Ceretu  niger  Say.  J.  Ac.  8, 188. 
Epur^a  Er. 

flavicans. 

▼icina. 

parvula. 

longala. 

parallela. 

retracta. 

rti£i  Er.  Germ.  Z.  4, 878. 

Nitid.  rvfa  Say.  J.  Ac.  6, 180. 


7*  C.  globosa. —  Hemispberica,  nigro-picea,  nitida,  thoraoe  subiQiter  dense  punctiiUto 
basi  truncato,  angulis  posticU  tIx  rotundatis,  margine  diapbano :  elytris  dense  pimetii* 
latls,  punctisque  yix  majoribus  seriatim  positis,  antennanun  basi,  tarsia  tibiisqne  piflMt 
bis  anticis  non  dilatatis.    Long.  '13. 

76  Ste&nuchus.  Antennte  capillares,  articolo  l™o  crassiore  majore ;  3  oltimis  panus 
dilatatis,  omnibus  setis  2  longis  apicalibus.  Metatborax  subtus  pennagnns,  promi* 
nens,  planus*  antice  declivus,  pedibus  intermediis  in  declintate  profunde  sitis,  appFOod- 
matis.  Coxs  antics,  exsertae,  conies,  postioe  pennagns  laminate,  abdominis  partsB 
anteriorem  obtegentes.  Abdomen  panrum,  5-articulatum,  (articulis  8  primis  eoiiiBO& 
datis  ?)  Tarsi  filiformes  consolidati,  unguibus  simplicibus. 

Head  large,  semicircularly  rounded  anteriorly,  acutely  angulated  on  tbe  sidee  bebiad, 
labrum  very  sbort,  almost  concealed  by  tbe  margin  of  the  clypeus.  Tborax  rery  short, 
not  emarginate  in  front,  base  rounded,  angles  none.  Elytra  covering  tbe  abdomsn, 
decliTous,  scarcely  convex  behind.  Palpi  filiform.  I  should  have  considered  this  insset 
a  Cybocephalus,  but  for  the  filiform  tarsi.  The  structure  of  the  antennn  differs  from 
Cyllidium,  but  I  am  by  no  means  certain  that  I  have  placed  it  in  a  proper  position :  it 
seems  to  have  some  relation  to  Clambus,  but  the  great  size  of  tbe  metastemum  sad 
posterior  coxte  prevents  a  complete  examination  of  the  lower  surface. 

S.  gibbulus.  Globatilis,  gibbus,  niger  Isevissimus,  antennis  ore  pedibosque  flatii. 
Long.  \  lin. 

^  A.  ruficome.  Globatile  supra  nigrum,  elytris  vix  ponctulatis,  stria  sutnrali  postios 
profunda,  antennis  pedibusque  rufis,  abdomine  stepius  ferrugineo.  Long.  -08.  Hab. 
ubique. 

^^  A.  revolvens. —  Globatile  at  minus  convcxum,  nigrum,  elytris  dense  subtiliter  pane* 
tatis,  obsoletissime  striatis,  stria  suturali,  profunda.    Long.  *14. 

^  P.  difformis. —  Hemisphericus,  rufescenti-piceus,  thorace  vix  obsolete  panctnlatOt 
lateribus  subrectis,  basi  cum  angulis  posticis  rotundata,  eljrtris  sat  dense  ponctaUtiii 
stria  suturali  profunda.    Long.  '08. 

$  Mandibula  sinistra  comu  erecto  curvato  longitudine  capnt  eequante. 

^  O.  apicalis. —  Breviter  ovalis,  postice  vix  angustatus,  convexus,  picens  nitidsi, 
thorace  basi  truncate,  elytris  impunctatis,  stria  suturali  impressa,  aliisqne  1  vel  2  obso> 
letissimis,  apice  corporeque  subtus  rufo,  antennis  pedibusque  flavis.     Long.  *08. 

N.  B.    The  maxillary  palpi  have  tbe  last  joint  somewhat  securifonn. 


BmiARKB  ON  THB  OOLBOPTE&A. 


228 


Phenolia  Er, 

grosaa  Er.  Z^  4,  SOO. 
NUid.  grotta  Fabr.  EL  1,  847. 
Omosita  Er, 

eolon  Er.  Germi  Z.  4,  t99. 
MSUOSTHES  XtfodL 

ob0(deta. 
Amphicbobsus  £r. 
"concolor. 

Ip8  Fabr, 
sepolckrafis  Band,  B,  J,  S,  19. 

Dejeanu  Kb,  N.  Z.  107. 
filiformis. 
bipunctatiis. 
Peltis  Oeoff, 

fratema  Band.  B.  J,  2, 17. 

ferrtigmeat  Kb.  N.  Z.  104. 
seplentrionaliijRaiMi.  /.{.  17. 
TwruALVB  Lair. 

fnlgidos  Er.  Z.  5, 458. 
CiCONES  Curtig. 
foliginosiu. 

SynchitafuL  MeU.P.  Ac.  2,  111. 
Cbrtlok  Latr. 
affine. 
nnicolor. 

Latridiw  uni  Zieg.  P.  Ac.  2,  270. 
Cucujus  Fabr. 
daidpes. 


LeM0PHL(EU8  Dej.  Er. 

bignttatas. 

Cucujus  big.  Say.  J.  Ac.  5, 267. 
Dkndrophaous  Fabr. 

"  glaber. 
Brontes  Fabr. 

duhiTU  Fabr.  EL  2,  B7. 
SiLVANUS  Latr. 

"planus. 
Parateketus  S^, 

••  fiiscus. 
Paramecosoma  CurtU. 

"^deuticulatum. 

inconspicuam. 
Atomaria  Kb. 

similis. 

longula. 

cingulata. 
CoRTiCARiA  Marsham. 

serricollis. 

denticulata  Kb.  N.  Z.  110. 

similis. 

affinis. 

convexa. 

reticulata. 

cavicoUis  Man.  Germ.  Z.  5,  50. 
Latiiridius  lUiger. 

reflexus. 


^  A.  concolor.— Ellipticas  conrexas,  ferrugineus,  punctatus,  pubescens,  thoraee 
tenuiter  marginato,  lateribus  modice  rotundatis.    Long.  *15.  Pic. 

^  D.  glaber.^  Elongatus  piceus,  glaber,  capite  thoraccque  punctatis,  hoc  longitu- 
dinaliter  biimpresso,  lateribus  sinuato,  eljtris  punctato-striatis,  margine  cum  antennit 
pedibusquft  rufo.    Long.  '27. 

^  8.  planus.^-Valde  depreasus,  rufus,  capite  tboraceque  dense  punctatis,  hoc  angullf 
pottids,  late  emarginatis,  denteque  rix  conspicuo  ante  medium  armato,  angulis  anticii 
rotundatis,  elytris  subtilissime  punctulatis  pubescentibus,  stria  suturali  tenui  impreisa. 
Long.  -12. 

**  P.  fuscus. —  Oblongo-oratus,  antice  angustatus,  convezus,  ferrugineo^fuscus,  grot- 
this  punctatus,  sparse  pubescens,  thoraee  lateribus  subangulatis,  pone  medium  4-den- 
tatis,  ante  medium  crenatis,  basi  truncata  eljtris  thoraee  latioribus  sutura  nigra.  Long. 
•12. 

^  P.  denticulatum.^Elongato>oblongum,  ferrugineum,  putictatum  minus  subtiliter 
flaro-pubescens,  thoraee  transverso  lateribus  paulo  rotundatis  crenulatis,  basi  media 
marginata,  utrinque  impressa,  elytris  stria  suturali  parum  profunda.    Long.  *08. 
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Mtcetophagus  Foibr,  americanus  Payk.  81. 

pictus.  subrotundus  Say.  /.  Ac.  5,  S9. 

Trifhtllus  Lair,  Paromalub  Er. 

didesmus-  [261.       bistriatus  Er,  Jahr, 

Mycelophagus  did.  Say.  J.  Ac.  5,   Saprinus  Leach.    ' 

Dermbstes  Lin.  pensylvanicus  Er.  184. 

murinus  Lin.  Er.  Ins.  Oerm.  S,  429.         assimilis  Er.  184. 

Btrrhus  Linjf^.  distinguendua. 

*  americanus.  proximus. 

cyclopborus  Kb.  N.  Z.lll.  mancus. 

picipes  Kh.  N.  Z.  116.  Hister  m.  Say.  J.  Ac.  15, 41. 

Yarius  Fabr.  El.  1, 106.  fraternus  Lee.  B.  J.  6,  77. 

^  eximius.  Hister  /.  Say.  J.  Ac.  5, 40. 

"tesselatus.  Platycerus  Lair. 

Syscalytta  DiUwyn.  "depressus. 

"  echinata.  quercus  Schiku 

Plattsoma  Leach.  PL  securidens  Say.  J.  Ac.  8, 249. 

depressum  Er.  Jahr.  111.  Lucanus  querc.  Weber  Obi.  1,85. 

Hister  Lin.  Geotrupes  Latr. 

abbreviatus  Fabr.  El.  1, 89.  miarophagus  Say.  J.  Ac,  8, 211. 

depurator  Say.  J.  Ac.  6, 83. 

^  B.  americanus.^Oblongo-oTEtus,  antice  acutus,  conTezns,  niger  dense  bnvHer 
fosco-pubescens,  thorace  nigro  cinereoque  Tariegata,  elytris  sutiira  Tittisqne  4  nlgrii, 
guttis  albis  interruptis,  quae  spatium  transTeraum  antice  dentatum,  postice  lateribof 
obliquis,  medio  recte  truncatum,  fonnant ;  guttisque  nonnullis  aliis  yeraus  apicem  ob- 
lique retrorsum  positis ;  tenuiter  striatis.  Long.  '4.  Twice  the  size  of  B.  ejdophonif ; 
found  from  Niagara  to  Lake  Superior. 

^  B.  eximius.— Oblongus  antice  acutus,  lateribos  parallelus,  niger  fasco-pubesecBf, 
nigro  flavoque  variegatus ;  thorace  nigro,  cinereo  flavoque  yariegato,  elytrii  striata, 
sutura  yittisque  4  nigris,  his  guttis  interruptis,  lineam  ante  medium  transTersam  den- 
tatam,  figuram  semicircularem  antice  dentatam,  lineamque  yersus  margioem  antror- 
sum  obliquam  formantibus,  hi^  omnibus  postice  flayo  tomentosis.  Long.  *2.  Pie. 
The  middle  part  of  the  anterior  margin  of  the  semicircular  figure  forms  a  broad  oom- 
mon  cinereous  spot. 

88  B.  tesselatus. — ^Elongatulus,  utrinque  subacutus,  yirescente-niger  nigro-pubeseens, 
elytris  striatis  cinereo  tesselatis,  subtus  niger,  pedibus  piceis.    Xiong.  *12.    I4c. 

^  S.  echinata.— Breyiter  oyata,  utrinque  attenuata,  nigra  parce  cinereo*pabesoens, 
setis  erectis  clayatis  nigris  adspersa,  in  elytra  longioribus  uniseriatim  in  striamm  iit- 
terstitiis  positis ;  striis  tenuibus,  marginali  sola  profunda.  Long.  }  lin.  Bagle  Hsr- 
bor. 

^  P.  depressus. — ^Depressus,  niger  yiz  eneus,  thorace  lateribus  pone  medium  angvla* 
to,  angulis  postids  obtusis  minime  rotundatis,  elytris  profundius  punotatis,  striatisque. 
Long.  '62.  Twice  the  size  of  P.  quercus,  the  elytral  stria  are  alternately  a  little  w^ 
proximated ;  the  mandibles  of  the  $  are  much  dilated  at  the  apex,  but  less  cuired  thss 
in  P.  quercus.  A  yery  small  specimen  has  the  sides  of  the  thorax  behind  the  angle 
emarginate,  so  that  the  basal  angles  become  still  more  prominent  and  scarody  obtuse. 
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Aphodius  iS.  caitns  Ed.  I  L  105. 

^  hyperborem.  Oxtomus  Latr, 

omissua.  [nee  Say.      strigatns. 

concavttt  Hd.  /•  Ac.  N.  S,  1, 103,  Aph.  $trigatu$  Say,  J,  Ac.  8,  212. 

pingois  Hd.  2.  e.  '1 08.  Bhtssbmus  Mtds. 

"angoUrifl.  **  cribrosuB. 

"consentanens.  iBoiAUA  Encyd. 

4-tubeTCiilAtiis  JVi^.  "^lacQstriB. 

*>  A.  hypeiboreiit.— ddongof  mfo-piceoi  nitidiui,  empito  nigro*  thonoe  Utarflrat 
punctato,  diiGO  lerisiiiiio,  angulis  posticU  obtnsii  rotundatit,  bad  Tix  marginata 
Qtrmque  obliqna,  nigro  lateribus  obsolete  rufii,  eljtria  erenato-ttiriatifl,  intentitiu  fera 
planis,  leritaimii.  Long.  '3.  Pic.  The  clypeos  is  smooth,  with  only  a  few  points  at 
the  side,  the  margin  reilexed,  and  slightly  emaiginate.  Belongs  to  Erichson's  di- 
Tision  D,  as  well  as  the  three  following  species.  It  is  Tery  similar  to  il.OMiMtta,  but  dis- 
tingnished  (apart  from  color)  hy  the  smooth  clypens  and  imponctored  elytra.  I  hate 
changed  the  name  of  the  next  species,  as  it  cannot  be  Mr.  Say's  A.  concaTns :  that  author 
makes  no  mention  of  the  large  scntdlnm,  which  he  would  not  hate  failed  to  oheerre  In 
comparison  with  other  species.  I  know  not  how  Mr.  Haldeman  omitted  this  character 
which  would  serre  at  once  to  distinguish  the  species  in  question,  and  A.  pinguis  from  all 
the  other  American  species  seen  by  him. 

"  A.  angnlaris.— Oblongtts  niger  nitidus  supra  undique  sparse  subtiliter  punctulatus, 
thoraee  lateribus  rotundato,  angulis  posticis  obtusis  non  rotundatis,  bad  fix  marginata, 
utrinque  oblique  vix  sinuata,  lateribus  punetatis,  disco  parce  punctato,  elytris  profundiui 
orenato-striatis.    Long.  -26.    Pic.  Variat  elytris  piceis,  pedibus  rufo-piceis. 

Agrees  with  A.  pinguis  in  being  eorered  with  a  fine  punctuation ;  the  olypeus  is  more 
broadly  emarginate,  and  the  posterior  angles  of  the  thorax  not  at  all  rounded ;  the  basal 
margin  of  the  thorax  is  interrupted  and  indistinct.  The  ^  has  the  thorax  a  little 
wider  than  the  elytra.    Belongs  also  to  Erichson's  dirision  D. 

**  II.  consentaneus.— Elongatus,  rufo-testaceus,  elytris  pallidioribus,  capite  thora- 
eeque  subtiliter  sat  dense  punctatis,  hoc  lateribus  parum  rotundato  angulis  posticis  ob- 
tusis yalde  rotundatis,  basi  tenuiter  marginata,  elytris  thoraee  non  latioribus  profdnde 
erenato-striatts.    Long.  *2. 

Clypeus  margined,  scarcely  emarginate,  frontal  suture  straight :  the  punctures  of  the 
thorax  are  intomixed  with  a  few  Tery  minute  points.  Belongs  to  dirision  E,  of  Erich- 
son. 

M  R.  cribrosus. — Pioeus,  opacus,  thoraee  lateribus  rectis,  angulis  posticis  late  emar- 
ginatis,  bad  rix  rotundata,  grosse  oonfertim  cribrato,  canaliculato,  elytris  antice  suban- 
gustatis,  bad  emarginatis,  acute  lO-costatis,  sulds  uniseriatim  leyiter  punctatis.  Long. 
•16. 

Head  oonrex,  punctured,  clypeus  scarcely  margined,  oblique  each  side.  I  should 
refer  this  species  to  Euparia,  were  not  the  posterior  tibiie  destitute  of  the  rows  of  bris- 
tles, and  the  external  spur  which  distinguish  that  genus  ;  they  have  two  scarcely  dis- 
cernible rudiments  of  teeth  on  the  outer  edge.  The  podex  is  entirely  concealed  by  the 
elytra. 

M  M.  lacustris.'— Oblonga,  conrexa,  postiee  subdilatata,  nigra  nitida,  thoraee  trans- 
verso,  antice  anguidato,  basi  marginata,  utrinque  oblique  subsinuata,  angulis  posticis 
TOtandatis,  lateribus  marginatis,  anticeque  impressis,  sat  dense  grossius  punctato, 
elytris  Talde  erenato-striatis,  interstitiis  couTexis  laeribus.    Long.  *18. 

Head  convex,  rough  anteriorly  with  elevated  granules,  clypeus  finely  margined,  widely 
emarginate.    There  are  also  two  species  found  on  the  Atlantic  coast. 
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Lachnostbrna  Hope.  Dichelontcha  Hot.  Kb, 

*  quercina.  hexagona. 

MeL  querc.  Kn,  N.  Beit,  74.  MeloL  hex.  Germ.  Int.  Nov.  124. 

*  anxius.  elongata  HarriM. 

"  conBimilifl.  MeloUmtha  elongata  F.  EL  2, 1 74. 

*futilis.  yirescens  Kb.  N.  Z,  ISi, 

Serica  APLeay.  testacea  Kb.  N,  Z,  135. 

Tespertiiia  DeJ.  Cat.  Backii  Kb,  N.  Z,  184. 
MeL  vespertina  Say.  J.  Ac.  3,  244.   Osmoderma  LepeU. 

^  tristifl.  ecabrum.  Oory  jr  P*  CeL  tab.  8,^.  2. 

DiPLOTAXis  Kirby.  S  Gymnodusfoveaiue  Kb.  N.  Z,  140. 

tristifl  Kb.  N.  Z.  130.  9 riAgosus  Kb.  N.  Z.  140. 

**  L.  quercmA.^)a8tanea  nttida,  supra  glabra,  antennis  pedibosque  teataoeis,  tharMt 
mimis  subtiliter  ponctato,  antice  angustato,  lateribos  parum  dflatatia,  angulia  potticii 
rectia,  bast  media  late  miuas  eztensa,  elytris  obsolete  S-costatis  sat  dense  punctatii 
rugosisqne,  umbone  humerali  minus  elevata,  angulo  suturali  obtuso,  pygidio  psret 
punctato.    Long.  "OS. 

$  antennarum  clara  parte  reliqua  longiore,  corpore  cylindrioo. 

9  antennarum  clava  breri,  corpore  postice  leriter  dilatato. 

This  is  one  of  a  group  of  yery  closely  allied  species,  which  I  hare  diyided  accoidiag 
to  the  form  and  punctuation  of  the  thorax,  and  the  form  of  the  sutural  angle  of  tht 
eljrtra.    It  is  the  common  species  everywhere,  and  is  probably  MeL  qnerdna  Knoch. 

^  L.  anxia. — ^Nigro-castanea  nitida,  supra  glabra,  antennis  pedibusque  mfb-testaeciii 
thorace  sat  dense  distinctius  punctato,  antice  angustato,  lateribus  pamm  dflatatii, 
angulis  postids  rectis,  basi  media  late  minus  extensa,  elytris  leriter  3-costatis  distind- 
ius  sat  dense  punctatis,  umbone  humerali  prominulo,  angulo  suturali  obtuao,  pygidift 
parce  punctato,  basi  longitudinaliter  rugoso.    Long.  *92. 

9  Corpore  postice  modice  dilatato.  More  dilated  behind  than  the  preceding,  witk 
larger  punctures  on  the  thorax  and  elytra. 

^  L.  consimilis.— Postice  non  dilatata,  castanea,  nitida  supra  glabra,  aatcnnis  pedibiuqiii 
testaceis  {horace  subtilius  parce  punctato,  antice  angustato,  lateribus  modice  dilatatiiy 
angulis  posticis  rectis,  basi  media  late  extensa,  elytris  dense  subtiliter  punctatis  mgM- 
isque,  angulo  suturaU  yalde  obtuso,  pygidio  parce  punctato,  basisuhmguloao.  Long.  "VL 

$  clava  antennarum  parte  reliqua  vix  longiore. 

Differs  from  the  large  eastern  species  (Mel.  brunnea  Kn.)  in  haring  the  thorax  \tn 
dilated  on  the  sides,  the  posterior  angles  not  acute,  and  the  sutural  angle  of  the  dyttt 
rery  obtuse. 

M  L.  futilis. — ^Dilute  castanea  supra  glabra  nitida,  antennis  testaceis,  tiioraes  Mt 
dense  minus  subtiliter  punctato,  latitudine  triplo  breviore,  antioe  angustato,  Utsriksi 
modice  dilatato,  angulis  posticis  obtusis,  basi  late  rotundato,  elytris  sat  dense  punetstii 
sub  umbone  humerali  modice  elevata  late  impressis,  angulo  suturaU  sabobtoso,  pygi^ 
punctato,  abdomine  densius  subtiliter  punctulato.    Long.  *6. 

^  S.  tristis. — Oblongus  convexus,  piceus  punctatus,  capite  pone  oculos  UcTi,  thotsfll 
latitudine  duplo  breviore,  antice  angustato,  lateribus  ante  medium  rotundatif,  lagt- 
lis  posticis  rectis  paulo  rotundatts,  basi  bisinuata,  margins  tenui  basaU  Issri :  dyttii 
obsolete  cyaneo  micantibus,  lateribus  parallelis,  leviter  sulcatis,  in  auleis  pMastitiii 
Snterstitiis  Isvibus,  pedibus  rufo-piceis,  antennis  testaceis  9-artioulaftia.  Long.  *32.  G^|^ 
pens  flat,  densely  punctured,  margin  scarcely  elevated,  broadly  eauurgiiukte^ 
anteriorly  with  a  fine  transTerte  line. 


WMARgg  ON  TBI  OOUOPTXRA. 


28T 


DiCKBCA  E§dk. 
diyaricata. 

Siemtris  dwarieata  Kb.  Ni  Z,  154. 

BupresHt  dh,  f  Say.  J.  At.  8, 1€S. 

Bicerea  dMa  Mds.  P.  Ac.  8, 142. 
aozichakea  Mds.  P.  Ac.  t,  142. 

parumpimeitda  Md$.  ibid. 
tenebrosa. 

Sienuris  lene^  Kb.  N.  Z.  155. 
lacnstris. 
higabfifl* 
bifoTeata. 
Anctlocheiba  Eick. 
lineataDtf/.  Cat 

Buprettis  Uneata  Fabr.  EL  2, 192. 
KuttallL 

canstdans  Dej.  Cat 

AnopUi  NuttaOi  Kb.  N.  Z.  152. 
macaliTentrif. 

Bup.  maculiv.  Say,  Exp.  2. 

Bup.  S-noUUa  Lap.  Bup.  pL  32. 

AnopUi  ruMUcorum  Kb.  N.  Z.  151. 
•iriataDtf/.  CaL 

Bup.  striata  Fabr.  EL  2, 192. 
PHJCKOPS  Es<^. 

'longipes. 

Bup.  Umgipes  Say.  J,  Ac.  8, 164. 
Chrtbobothjelis  Esch. 
dentipes. 

Buprestis  den.  Germ.  Inc.  Nov.  88. 
femorata  DeJ.  Cat. 

Bup.femorata  F.  EL  2,  208. 
fcabripennis  Lap.  Bup.  pi.  9,  Jig,  71. 
Odoniomuc  trinervia  Kb.N.Z,\b  7. 
AoRiLUS  Meg. 
lacnstris. 
adTena. 
Fornax  Xqp. 
fpretiu. 


Cratontchits  DeJ. 

poncticollis. 

rectiocdlis. 

decnmainis  Er,  Oerm.  Z,  8, 104. 

commntiw  Er.  ibid,  8, 102. 
Adbloccra  Lair. 

'brevicomis. 
LiMOKixra  Eseh. 

confusanDeJ.  Cat. 

qaerciniifl  DeJ.  Cat. 
Elater  quer.  Say.  An.  Lye.  1,  262. 
Camptlus  FUeh. 

denticomiB  Kb.  N.  Z,  145. 
Jlavinasus  MeU,  P,  Ac,  2,  219. 

prodactus  ?  Rand,  B.  J.  2, 8. 
Cardiophorus  Esck. 

▼agus. 
Crtptohtpntjs  Esch. 

insignis. 

nlaceipes  Germ.  Z.  5, 189. 

lacastrifl. 

tomeaoens. 

fflinplex. 

misellus. 

dorsalis  Germ.  5,  147. 

lenifer. 
Ampedus  Meg. 

lugubris  Germ.  5, 165. 

semicinctus.  * 

EL  semicinctus  Rand.  B,  J,  2,  10. 

apicalb. 

EL  apicatus  Say,  Am,  Tr,  4. 
Amp,  melanopygus  Germ,  5,  161. 

phoenicoptenis  Germ.  5, 161. 

luctuosus. 

ferripes. 

sparsos. 

lutosus. 
Pbibtilophus  LatT. 

fusiibnnif. 


'  Kirbf  glTM  this  m  idintie«l  with  the  European  P.  Appendienlate :  the  eharaetert 
in  this  gnrap  ere  imtfatr  obieare,  and  I  prefer  eon  tinning  it  as  dittinet  until  I  have  an 
opportonity  fbr  eompariaon. 

s  ThiJi  apedea  is  Tery  near  to  A.  oonspersa,  (Germ.  Zeit.  2,267.) 
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CORTMBITES  Lotr, 

ftnchorago. 

Ctenicerus  Kendalli  Kb.  N.  Z.  149. 

Elaier  ancharago  Rand.  B,  J,  2, 5. 
resplendens  Germ,  Z,  4,  60. 

Ludius  r&tp.  Esch,   Than,  Arch, 
2,84. 

Elater  ceraritu  Rand.  B,  J,  2,  7. 
cytindriformifl  Germ,  4, 64. 
*  mirificus. 
DiACANTHUS  Latr, 
medianus  Germ,  4,  71. 
submetallicufl  Germ,  4,  72. 
»ncolus. 
bicinctus. 

Ludius  bic,  Dej.  CaL 
curiatus. 

EL  curiatus  Say, 

Ludius  propola  Dej,  CaL 
appropinquans. 

Elater  appro.  Rand,  B,  J,  2,  5. 

El,  ceripennis  Kb,  N,  Z.  150. 
splendens  Zieg.  P.  Ac,  2,44. 
furcifer. 
triundulatus. 

Elater  S-und,  Rand,  B,  J.  2, 12. 
spinosus. 
dubius. 
suturellus. 
DoLOPius  Meg, 
fueosus. 
indentatus. 
mixtus. 
incongnius. 
stabilis. 


nmbraticas  Dej,  CaL 

paaperatus  Dej.  CaL 

filiformis. 

pulcher. 

obesulus. 
Cyphon  Fabr» 

obscura  GuMn,  Man,  4. 

variabilis  GuMn,  ib, 
Ptractomeka  Dej, 

borealis. 

Lampyris  bar.  Rand,  B,  J.  2, 16. 

falsa. 
Ptgolampib  Dej, 

ardens. 

tsedifer. 
Elltchxia  Dej, 

neglecta  Dej. 

comisca  Dej. 
Lamp,  corrusca  Fabr*  El,  2, 100. 

lacustris. 
CfiNiA  Nm. 

dimidiata  Lee.  J.  Ac.  iVl  iSL  1, 76. 
Celetes  Ntn. 

mystacina  Lec.ib,  77. 

tabida  Lee,  ib, 
Eros  Nm, 

coccinatus  Lee.  I.L  77. 

modestos  Lee.  80* 

iBger  Lee,  80. 
^    socius  Lee.  81. 
PODABRUS  Fisch, 

diadema  Dej. 

Canth.  diad.  Fabr.  EL  1,  298. 

*modestu8. 

Canth.  mod.  Say.  J.  Ac.  8, 179. 


^  C.  mirificus.^Niger,  tborace  transrerso  antice  augustato,  lateribtis  rectif ,  angnlii 
posticis  productis  carinatis,  mfo,  macala  magna  rotundata  nigra  fere  ad  apioem  exten* 
dente,  densius  subtUiter  punctato,  eljtris  flavis,  sutura  usque  ad  dodrantem,  maonla 
humerali,  lineaque  submarginali  a  medio  postice  tendente  nigrit ;  tenuiter  striatb  In- 
tentitiis  punctatis,  tibiia  tarsisque  testaoeia,  illis  apice  fusds.    Long.  *41. 

The  prostemal  spine  is  inore  deflezed  than  in  any  other  species  I  hare  yet  seen. 

*  P.  modestus.— Niger  tenuiter  pubescens,  capite  antice  flaro,  postice  dense  pniio* 
tatOi  thorace  subtransverso,  lateribns  rotundato,  obsolete  punctato,  postice  euialie«l- 
ato  margine  flavo,  angulis  posticis  rectis,  elytris  scabris,  sutora  margine  uiteniiii  jh^ 
pisque  bad  fians.    Long.  *46. 
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'ragosolas.  Telephorus  Geof. 

^  punctatns.  bilineatus. 

'  marginellos.  Cantharis  hUin,  Say.  J,  Ac,  3, 182. 

IsYicollis.  Cartimi  Kb.  N.  Z.  247. 

Maltkacus  Urn.  Kh.  N.  Z,  248.  "  nigrita. 

*paberalas.  scitula. 

^cartos.  Cantharis  sc.  Say,  J.  Ac.  5, 169. 

The  feet  an  either  yeUow  or  ftiscou,  the  2*^  and  3^  joints  of  antenne  equal,  and 
each  i  the  length  of  the  4^ ;  claws  with  a  large  tooth. 

*  P.  rugosulosr^- Niger  tenuiter  pubescens,  capite  antice  fiaro,  (eljpeo  apioe  ftisco) 
postice  dense  punctato,  thorace  subtranarerao,  apice  angustato,  basi  truncato,  antice 
transTcnim  impresso,  canaliculato,  punctato,  lateribus  flavis ;  elytris  dense  seabris, 
lineolis  3  obsoletis ;  ooxis,  antennanim  articulo  l'^,  palporum  basi  pedibusque  antiois 
Aatis.    Long.  -32. 

The  S^A  joint  of  the  antenna  is  longer  than  the  2"^,  but  shorter  than  the  i^.  The 
anterior  thighs  are  oommonly  dusky  beneath,  sometimes  all  the  feet  are  black :  the  claws 
are  bifid. 

V  P.  punetatos.— Niger  densius  cinereo-pubescens,  capite  antice  obscure  rufo,  pos- 
tiee  dense  punetato,  thoraee  quadrate,  lateribus  rersus  basin  sinnatis,  angulis  poaticis 
prominolis,  rufo,  dense  punctate,  disco  utrinque  pone  medium  elevato,  elytris  minute 
•cabris,  lateribus  margine  antice  pallido.    Iiong.  *28. 

The  2bA  joint  of  the  antenna  is  f  the  length  of  the  3"^,  which  is  equal  to  the  4^ ; 
the  palpi  are  longer  than  in  the  preceding :  claws  with  a  broad  tooth. 

9  P.  marginelltts.— Niger,  cinereo-pubescens,  mandibulis,  antennarum  articulis  2, 
palpisque  testaceis,  capite  postice  dense  punctate,  thorace  quadrate,  lateribus  fere  rec- 
tis  anguste  testaceis  angulis  posticis  prominulia,  minus  dense  ](^unctato,  disco  utrinque 
modice  elcTato,  elytris,  subtiliter  seabris,  sutura  margineque  tenui  pallidis.  Long.  *3I. 
Like  the  last  in  form ;  the  palpi  are  shorter  and  more  dilated,  the  thorax  less  punc- 
tured, the  3"^  joint  of  the  antenna  is  but  little  longer  than  the  2n<i. 

*  P.  puberulus.— Ater,  undique  subtiliter  cinereo-pubescens,  thorace  quadrato,  angulis 
posticis  prominulis,  late  canaliculate,  disco  subtiliter  alutaceo  utrinque  pone  medium 
elerato,  leTique,  elytris  subtilissime  seabris,  pedibus  antennisque  fuscis  basi  testaceis, 
his  uticuUs  aqualibus.    Long.  *2d. 

Like  UevtcolUtf  but  the  thorax  is  pubescent.  The  palpi  are  filiform,  claws  with  a  broad 
tooth. 

^®  P.  curtos.  — Latiusculus  niger  subtiliter  pubescens,  thorace  brevissimo,  utrinque 
tmneato,  lateribus  obliquis  rectis,  Iseri,  late  fiaro  apicc  nigra ;  elytris  subtilissime  puno- 
tatis,  abdominis  segmento  singnlo  testaceo-marginato,  antennarum  basi  mandibulisque 
testaceis.    Long.  *17. 

The  eyes  are  scarcely  prominent,  the  3r^  and  i^  joints  of  the  antenna  are  equal, 
each  being  twice  the  length  of  the  2^4  ;  claws  dilated  at  the  base. 

11  T.  nigrita.— Niger,  undique  cinereo-pubescens,  thorace  subquadrato,  latitudine 
sesqui  breriore,  antice  vix  angustato,  undique  marginato,  angulis  posticis  yix  rotunda- 
tie,  disco  laTi,  utrinque  pone  medium  modice  elcTato,  elytris  distinctius  punctatis, 
margine  antice  testaceo.    Long.  '22. 

The  9^  and  4^  joints  of  the  antenna  are  equal,  each  twice  as  long  as  the  2bA  ; 
claws  with  a  tooth :  palpi  moderately  dilated.  Varies  with  the  mouth,  base  of  an- 
tenna, margin  of  thorax  and  anterior  feet  testaceous. 
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"  nigriceps.  Htdnocera  Am. 

SiLis  Meg,  difficilis  Lee,  An.  L^c.  5, 27. 

^  longicomis.  Xtletznus  Latr, 

"  difficilia.  fucatos  DeJ.  CaL 

Maxthin U8  Za/r.  Dorcatoma  Fabr. 

fragiliA.  ocellatum  Say  Exp.  2,  279. 

parvulus.  Anobium  Fahr. 

niger.  foveatom  Kb.  N.  Z.  190. 

CoLLors  Br.  errans  MtU.  P.  Ac.  2,  809. 

tricolor  Er,  Monog.  67.  Ochina  Zieg. 

Malachitis  trie.  Say.  J.  Ae,  S,  182.       nigra  Mels.  P.  Ac  2,  908. 

Clbbus  Fabr,  Klug.  Anthicus  Fabr. 

undatulus  Say.  B.J.U  1^8.  4-guttata8  Haid.  P.  Ae.  1,  804. 

nubilas  KL  Mon.  CL  886.  **  terminaliB. 
ThanasimiLS  abdominalis  Kb.  244.        ^  difficilis. 

thoracicus  OL  4,  l8,jpZ.2,  22.  ^^Bcabriceps. 

>*  T.  nigriceps.  —  Pallidas,  sparse  longios  cinereo-pubescens,  eipite  postioc  nigro, 
thorace  latitudine  yix  breriore,  subquadrato,  margine  undique  elerato,  diaoo  modict  «!•• 
TatOi  medio  late  impresso,  elytris  distinctius  punctatis,  medio  leviter  inftiscatis.  Long. 
•17. 

The  d>^  and  4*1^  joints  of  the  antennie  are  equal,  each  being  one  third  longar  tlm 
20^ ;  palpi  a  little  dilated,  postpectus  fuscous ;  claws  bifid. 

^3  S.  longicomis.  — Nigra,  sparse  pubescens,  thorace  latitadine  triplo  breriora,  Iflle 
flavo,  margine  antice  posticeque  nigro  elerato.  angulis  posticis  aioateJncisiSy  lairi;  tly* 
tris  minus  subtiliter  punctatis  mandibulis  fiavis.    Long.  '2. 

The  antenniB  axe  very  long;  the  2nd  joint  rery  short  and  the  S^A  equal  to  the^^t 
the  lateral  margin  of  thorax  is  yery  narrow. 

^*  S.  difficilis.  —  Nigra,  cinereo-pubescens,  thorace  latitadine  triplo  breviore,  antiM 
angustato,  Ifcte  rufo,  margine  nigro,  antice  posticeque  elevate,  angalit  poatieM  aenle 
incisis,  vix  subtilissme  punctulato,  elytris  punctatis,  mandibulis  flsTis.    Long.  '2» 

Lake  Superior  and  Sta.  Fe,  more  densely  pubescent  than  the  former,  with  hioi< 
lateral  margin  to  the  thorax ;  the  antennie  longer  than  the  body,  8"^  joint  hardly  oqial 
to  the  i^. 

i^A.  terminalis. — Elongatus  subdepressus  dense  punotatus  bteriter  pabeseoMS 
oapite  nigro,  linea  angusta  Isyi,  thorace  latitudine  longiore,  rafo,  basi  mbaagiistalo 
marginatoque,  elytris  parallelis  fuscis  basi  late  indeterminate  testaoeis,  nuumkqiie 
tundata  ad  trientem  secundum  testacea ;  subtus  niger,  pedibus  antennisqae 
Long.  *10.    Lake  Superior  and  New  York. 

10  A.  difficilis.  —  Elongatus  fuscus,  albido  pubescens,  capite  thoraoeque 
illo  disperse  punctate,  spatio  indistincto  Isvi,  hoc  capite  vix  angastiore, 
antice  rotundato,  pone  medium  angustato,  yersus  basin  cylindrico,  dense  minos 
tiliter  punctate,  basi  marginata,  elytris  elongatis  paxalleUs,  minus  subtiliter  punotatis, 
cum  antennis  pedibusque  t^taceis.    Xiong.  *1. 

Variat,  fascia  fusca  transrersa  ad  elytrorum  medium. 

*^A.  scabriceps.  —  Elongatus  niger  densius  albido  pubescent  eapite  thoraoeque  eoB* 
fertissime  rugoso-punctatis,  hoc  capite  yix  angustiore,  campanulato,  antioe  rotnndatis 
pone  medium  angustato,  basi  cylindrico  marginatoque^  dytxit  punotatia,  apioe  obtolili 
rufescente,  antennis  pioeo-toftaoeis.    Long.  •!. 
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^'grannlaris.  Mordella  Fdbr. 

^paUent.  atrata  MeU.  P.  Ac,  2,  818. 

ScHizoTus  iVm.  biguttula. 

oervicaUs  iViii.  EnL  Ma§,  6,  874.  "^pectoralis. 

PoooNOCKRUs  Fi$dL  ^  Anaspis  Latr. 

m 

concolor  Am.  L  c.  6, 875.  nigra.  [1,  99. 

Pedilus  FtfcA.  Halhnumus  nig.  Hd.  J.  Ac.  N.  S. 

CoMPETMA  Saif.  R  J.  1, 189.  yentralifl  MeU.  P.  Ac.  2,  818. 

lugubris.  "filiformis. 

imus  Nm.  I.  c.  875.  flavipennu  Hd.  L  L  100. 
AndUcuB  lug.  Sag.  J.  Ac.  5, 246. 

y uriat ;  «  elytromm  bul  nifescente ;  &  antennis  pedibos  elTtrisqne  tastacrii,  hoe  ikt- 
eta  lata  ad  medium  ftisca ;  ea|»ite  thoraceque  fuscis :  y  capite  thoraceque  tettaoeif,  aly- 
tris  fiascia  indistineta. 

A  Tery  rariable  ipedea,  dif  tingnished  from  the  preceding  only  by  its  scabrous  head 
and  thorax  and  longer  pubeseence.  The  Tarieties  did  not  occur  mixed  together ;  the 
type  and  «  were  Tery  abundant  near  Pt.  Porphyry :  0  and  r  are  found  along  the  en- 
tire coast  of  the  lake. 

u  A.  granulans.  —  Subelongatus,  eonrexus,  niger  breriter  albo-pubescens ;  capite 
thoraceque  dense  minus  subtQiter  granulosis,  illo  basi  subemarginato,  angulis  acutis, 
Unea  long;itudiaaU  tenui  IctI  ;  hoc  capite  non  angustiore,  latitudine  brcTiore,  oboTato 
baai  truncata,  obeolete  marginata ;  ely  tris  parallelis  dense  minus  subtiliter  punotatii, 
apice  nifescente,  antennis  tibiis  tarsisque  testaceis.    Long.  '13. 

Variat.  «  capite  thoraceque  fiisds,  elytris  testaceis  fascia  lata  ad  medium  nigra. 

fi  testaceus,  elytris  Cssda  fusca  indistineta. 

^  A.  pallens.  — Pallide  testaceus,  couTexus,  albido-pubescens,  oculis  nigris,  capite 
triasgulari  basi  emarginato,  angulis  acutis,  minus  dense  punctate,  linea  longitudinal! 
Icvi,  thorace  capite  non  angustiore,  latitudine  breyiore,  oborato,  obsolete  canaliculatOt 
sat  dense  punctate,  elytris  subtilius  punctatis,  apice  subtruncatis,  abdomine  nigro-fus* 
CO.    Long.  'IL 

*>M.  pectoralis.— Augusta,  nigra  dense  pubescens,  thorace  latitudine  sesqui  bre- 
viore,  lateribus  rectis,  macula  parra  flaya  utrinque  Tersus  apicem,  elytris  postice  paulo 
attenuatis  macula  magna  basali  ad  suturam  fere  extendente,  sutura  margineque  pone 
medium  anguste  flaris,  abdominis  segmento  singulo  flsTO-marginato,  antennis  pedibns 
peetoribusque  flayis,  his  macula  magna  utrinque  nigra.    Long.  *13.    Kakabeka. 

"  I  haTe  found  it  necessary  to  divide  this  genus,  and  therefore  giTe  the  characters  of 

my  two  groupe. 

ANTHOBATES. 

Tarsi  anteriores  articulo  9^  subcalceato,  emarginato  que ;  4^  minuto  yix  conspieno. 

Ungues  simplices,  basi  dilatati.  Abdomen  conicum,  stylo  anali  nullo :  coxis  anticis 
pennagnis,  conids,  presternum  obtegentibus.  This  genus  contains  Anaspis  S-fssdata 
Mels.  P.  Ac.  3,  313,  and  two  other  similarly  colored  species. 

ANASPIS. 

Tarsi  anteriores  artieulis  decrescentibus,  4^  perbreTi,  Mlobato.  Ungues  basi  late  tIx 
dentatL    Abdomen  et  coxe  ut  supra. 

**  A.  filiformis.— Linearis,  rufo-testacea,  dense  flaTO-pubescens,  thorace  capite  pa- 
rum  latiore,  latitudine  sesqui  brenriore,  angulis  postids  rectis,  elytris  subtilissime  trans- 
Tersim  rugosia,  abdomine  fusoo,  antennis  nigris,  basi  testaceis.    Long.  *1. 
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Epicauta  Bej, 
cinerea  Dej,  Cat, 

Lytta  cin.  Fabr.  EL  2, 80. 
^  fissilabris. 

SpIL£RIESTE9. 

••  virescens. 
Cephaloon  Nm, 

lepturides  Nm,  Ent.  Mag,  6,  877. 

Tarians  Hd.  J.  Ac,  N,  S,  l,  95. 
DiTYLUS  Fischer, 

coeruleus  Hd,  ib,  1,  96. 
AscLERA  DeJ.  Schmidt, 

puncticoUis  Hd,  ib.  96. 
Pytho  Lair, 

mgrtk  Kb.  N.Z.lSi. 
Melandrya  Fabr. 

'^maculata. 
Orchesia  Latr. 

gracilis  MeU.  P.  Ac.  3,  57. 


Xylita  Payk. 

*  buprestoidea  Pk:  •«*«  Kb.  N.Z.  240. 
Serropalpus  HeU. 

substriatuij*  Hd.  J.  Ac.  N.  S,  1,  98. 

obsoletus  Hd.  L  c.  98. 
ScRAPTiA  Latr. 

biimpressa  Hd.  I,  c,  100. 
CiSTELA  Fabr, 

sericea  Say,  J,  Ac.  8|  270. 
Platydema  Lap. 

clypeata  Hd.  J.  Ac.  iV.  S.  1, 102. 

*  Nelites. 

asneolus. 
Upis  Fabr, 
ceramboides  Fabr,  EL  2,  584. 

Tenebrio  reticu.  Say.  Exp,  2, 279. 
variolosus  Beauv. 

*  Crymodes. 
discicollis. 


^  £.  fissilabrif.— Nigra  opaca,  confertissme  subtiliter  punctatai  breriter  pubeaeenii 
fironte  macula  parva  rufa,  labro  sparse  punctatOi  breTi,  profunde  emarginato.  Long.  "A- 
Kakabeka. 

Very  different  from  E.  atrata  in  the  form  of  the  labnim. 

^  S.  Turescens. — Elongatus,  niger,  supra  obscure  yirescens,  nitidns,  capite  thoraee<iiit 
dense  punctatis,  hoc  capite  non  latiore,  lateribus  rotundatis,  basi  angustato,  elytiis 
thorace  sesqui  latioribus,  subtiliter  punctato-striatis,  sutura  interstitiisque  altenis 
punctis  paucis  seriatls,  antennis  capite  thoraceque  longioribus,  basi  rufo-piceis.  Long. 
•12. 

*^  M.  maculata.  —  Fusca,  nitida,  punctata,  breyiter  vix  conspicue  pubescens,  thorses 
fere  semicirculari,  basi  media  late  lobata,  angulis  posticis  acutis,  impressione  magnt 
utrinque  a  medio  ad  basin  extendente,  elytris  fascia  lata  ad  medium  apiceque  cumpedi- 
bus  palporumque  basi  testaceo-pallidis.    Long.  *35. 

An  Emmesa  connectens  Nm.  Ent.  Mag.  perperam  descripta  ? 

^  I  have  not  been  able  to  compare  this  with  European  specimens. 

*7  Nelites.  Clypeus  antice  prolongatus,  non  marginatus.  Palpi  maxillares  cylis- 
drici,  articulo  4  ^  longiore  truncato.  Tarsi  postici  articulo  1  ™o  elongate.  Antensc 
apice  sensim  leviter  incrassat®.  Differs  from  Hoplocephala  in  having  the  clypeus  not 
margined  anteriorly ;  the  antennie  are  less  incrassated,  the  penultimate  joints  being 
scarcely  transverse ;  I  know  not  how  it  differs  from  Phyletes  (Meg.),  having  had  as 
opportunity  of  examining  the  latt«. 

N.  seneolus. —  Supra  obscure  viridi-oeneus,  nitidus,  ovalis  convexinscolus,  capite  tbo* 
raceque  punctatis,  hoc  transverso,  lateribus  rectis,  marji^ne  anguste  reflexo  diaphano, 
ely  tris  thorace  latioribus  punctato-striatis,  interstitiis  uniseriatim  subtiliasime  punctslsp 
tis,  subtus  niger,  antennis,  ore  pedibusque  rufo-piceis.  Long.  *15.  Pic,  to  Foft 
William. 

*8  Cbtmodes.  Corpus  alatum  elongatum.  Antennie  capite  sesqui  longiorei,  granoMBf 
articulis  3  ultimis  subabrupte  majoribus.  Clypeus  antice  truncatos,  viz  marginataiy 
labro  brevi.   Mandibuls  prominule,  apice  acute  indsse.    Palpi  maxillares  apioe  trail- 
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"Priognathus. 

monilicomls. 

Ditylus  man.  Rand,  B.  I,  2,  22. 
Attelabus  Lin. 

pubescens  Say,  J.  Ac.  5,  252. 
Arrhenodes  Stev. 

maxiilosus  Sch.  1,  326. 
Cleonus  Sch. 

obliquus. 

LiSTRODERES  Sch. 

humilis  Sch.  2,  284. 
Alophus  Sch. 

subguttatus. 
Hylobius  Germ. 

heros. 

assimilis  Sch.  2,  345. 

confusus  Kb.  N.  Z.  196. 
Otiorhynchus  Germ. 

subcinctus. 
PissoDES  Germ. 

nemorensis  Germ :  Sch.  3,  262. 

affinis  Rand.  B.  J.  2,  24. 
Grypidius  Sch. 

gibbifer. 
Erirhinus  Sch, 

sparsus. 


Anthonomus  Germ, 

signatus  Sch.  7,  221. 
Phytobius  Schmidt, 

insqualis. 

Ceutorynchus  ince.  Say,  Cure.  22. 
Orchestes  lUiger, 

pallicomis  Sch.  3,  505. 
Ceutorhyncus  SchUppeL 

nigrita  DeJ. 

nodicoUis  Dej. 
CossoNUS  Fahr. 

platalea  Say.  Cure.  24. 
Rhyncolus  Creutzer, 

pulvereus. 
Hylurgus  Latr. 

amcricanus  Dej,  Cat. 
B08TRICHU8. 

conformis  Dej.  Cat. 

cum  duobus  alteris. 
Cis  Latr. 

obesus. 

rugosus. 

Triphyllus  rug.  Rand,  B.  J,  2,  26. 
Spondylis  Fahr. 

*  laticeps. 


cati,  articulis  subaoqualibus.  Mentum  quadratum,  latitudine  fere  diiplo  brevius,  antioe 
snbrotundatum.  Pedes  tenues,  tarsi  articulo  1  "><>  longiore.  Approaches  Boros,  but  the 
antenntc  are  very  different :  the  clypeus  is  not  prolonged  in  front  of  the  antexmffi,  and 
the  lateral  margin  bends  downwards  before  reaching  the  eyes. 

C.  discicollis.  —  Elongatus,  piceus,  punctatus,  capite  lateribus  parallelis  antice  acato, 
thorace  capite  plus  sesquilatiore,  transverso  rotundato,  basi  angustato  truncatoqne ; 
planiuscnlo,  ad  latera,  et  in  disco  leviter  bi-impresso ;  clytris  thorace  non  latioribus 
parallelis,  versus  suturam  indistincte  striatis.     Long.  '62. 

*•  Prioonathus.  Corpus  alatum  elongatum.  Caput  clongatum  antice  acutum  oculis 
parvis  integerrimis,  clypeo  impresso,  marginato  labro  vnldc  transverso.  Antennie  longe 
ante  oculos  sitaj,  capite  thoraceque  longiores,  articulo  3  ^  leviter  elongate,  3  ultimis 
stibrotundatis.  Mandibulo;  apice  inciso;,  intus  serrata?.  Palpi  maxillares  articulo 
ultimo  leviter  inflato,  truncato.  Mentum  transversum,  antice  truncatum.  Pedes 
tennes,  tarsi  articulo  1  mo  longiore. 

I  know  not  what  induced  Mr.  Randall  to  class  this  insect  with  the  (Edemerids,  it  is 
plainly  a  Tenebrionite,  although  the  position  of  the  antennie  with  reference  to  the 
eyes  is  peculiar.    Only  the  last  three  joints  of  the  antennie  arc  moniliform. 

*  S.  laticeps.  —  Niger,  punctatus,  thorace  cordato,  capite  non  latiore,  obsolete  car- 
inato,  elytris  costis  3  vel  4  minus  distinctis,  antennis  capite  thoraceque  fere  longiori- 
1ms.    Long.  '15. 
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LAKE  SUPBBIOB. 


Cbiocephalub  Muls. 

agrestis  Hald.  Am.  Tr.  10,  85. 
Tetropium  Kirhy. 

ItAMTBRON  Dej.  Muls, 
cinnamoptenim  Kb,  N,  Z.  174. 
Callidium  Fabr. 
dimidiatam  Kb,  N.  Z, 

Clytus palliatus  Hd,  l,LA\, 
proteus /iTft.  N,  Z,  172. 
collare  Kb,  N,  Z,  171. 
Clytus  Fabr. 
speciosus  Say.  Am,  Ent.  pi.  53. 
undulatus  Say,  ib, 

undatus  Kb,  N,  Z,  1 75. 
Sayi  Lap,  Clyt, 


var,  lunuUUus  Kb.  iV.  Z.  175. 
"  gibbulus. 
^DiLis  Serv. 
"despectiis. 
Amnisgus  Dej, 
macula  Hald,  I.  c.  48. 
Lamia  macula  Say,  J,  Ac,  5,  268. 
PoGONOCHERUS  Meg, 

"  penicillatus. 
Tetraopes  Dalm. 

5-maculatus  Lee,  Hd.  I.  c.  58. 
Saperda  Fabr. 
adspersa. 
moesta. 


M 


Eagle  Harbor,  Mr.  Rathyon.  Very  similar  in  appearance  to  S.  buprestoides,  bat  the 
form  of  the  thorax  is  different.    The  posterior  tibin?  are  scarcely  dilated  at  the  end. 

'*  C.  gibbulus.  ~~'  Niger  pubesccns,  thorace  oblongo,  modice  elevato,  confertiMtme 
punctato,  elytris  confertim  subtilitcr  punctatis,  basi  subgibbosis,  gibberis  minus  elen- 
tis,  ante  medium  rufis,  lineis  2  obliquis  apiceque  densius  cinereo-villosis :  antennamm 
articulo  l"»o  tarsisque  rufis.     Long.  '27. 

Very  similar  to  C.  Terrucosus,  but  the  thorax  is  less  elevated  and  the  elytra  mon 
distinctly  punctured  and  much  less  gibbous  :  the  3rd  joint  of  the  antennae  is  not  arm- 
ed with  a  spine :  in  the  markings  there  is  no  di£ferencc,  except  that  the  cinereoos  Unet 
arc  less  oblique. 

'*  ^E.  despectus.  —  Niger  cincreo-pubcsccns,  supra  punctis  pluribus  nigro-pubescenti- 
bus  variegatus,  thorace  transverse  hcvi,  basi  abrupte  constricto,  serioque  transTena, 
punctorum  notato  ;  elytris  apice  truncatis  macula  oblonga  sublaterali  versus  medium 
fasciaque  angulata  pone  medium  nigris.     Long.  '41. 

The  antennrc  and  posterior  tibite  arc  annulatcd,  the  former  in  both  sexes  but  litde 
longer  than  the  body :  the  femora  have  one  or  t%vo  black  spots.  It  is  found  everywhere; 
the  9  bas  the  anal  segment  elongate  and  trimcate. 

33  P.  penicillatus.  —  Cylindricus,  nigcr  dense  cinereo-pubescens,  thorace  lateribai 
spinoso,  disco  valde  tuberculato,  calloque  parvo  pone  medium  elevato,  confertissime 
punctulato,  elytris  apice  truncatis,  cinereo,  fuscoquc  variegatis,  fascia  lata  ante  medxaiB 
albida  ;  3-carinatis,  carina  1  '"<^  i)ilis  longis  nigris  fasciculata,  inteistitiis  minus  dense 
punctatis.     Long.  '27.     Pic.     The  antcnnic  and  feet  are  annulate. 

I  am  doubtful  if  the  next  spe«'ics  (Tetraopes)  is  found  at  Lake  Superior. 

**  S.  adspersa.  —  Nigra,  ochraceo  dense  pubesccns,  thorace  latitudine  sesquibreri* 
ore,  groRsius  ocellatim  punctato,  punctis  nigris ;  spatio  utrinque  fere  ad  apicem  ex- 
tendente  minus  dense  pubescente;  elytris  posticc  subangustatis,  sutura  acuminata, 
sparsim  grosse  nigro-punctatis,  hue  illuc  bpatiis  densius  pubescentibuB,  quorum  onom 
mox  pone  medium  oblique  versus  suturam  ascendit.     Long  '9. 

Very  close  to  S.  calcarata,  but  the  color  differs,  and  the  thorax  is  shorter. 

»  S.  moesta.  — Nigra  cinereo-pubescens,  grosse  confertim  puncti^ta,  thorac^  latita- 
dino  vix  breviore,  basi  leviter  angustato,  cinereo-bivittato,  elytris  apice  rotundatii,  an- 
tennis  corpore  brevioribus  annulatis,  basi  nigris.    Long.  *5.    Pic. 

The  claws  are  entire,  although  at  first  view  it  would  seem  to  be  a  Phytoeoia ;  the 
liead  has  a  black,  finely  impressed  frontal  line.    The  eyes  are  almoet  diTidad. 
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MONOCHAMUS  Df/.  ^6.  ■EvoDnnjs. 

scntellatus  Hd.  /.  c.  51.  monticola. 

resxUor  Kb,  N.  Z,  167.  Leptura  mont.  Rand,  B.  J.  2,  27. 

"mutator.  *AcMiKOPS. 

Rhaoium  Fabr.  discoidea. 

lineatum  Sch.  Syn,  3,  414.  Pachyta  disc.  Hold.  L  L  60. 

"  Aroaleus.  proteus. 

attenuatus.  Leptura  Proteus  Kb.  N.  Z.  186. 

Pachyta  atten.  Hd.  Am.  Tr.  10, 69.  Pachyta  sMineata  Hd.  60. 

*  nitens.  **8trigilata. 

''M.  mutator. — Niger,  pube  cinereo  Tariegatus,  thoraee  confertiiii  mgoso-puiicta- 
to,  spinis  horizontalibus  dense  albido^pubescentibusi  scutello  albo,  elytris  dense  punc* 
tatis,  punctis  antice  elevatis ;  rufo-piceis,  pube  cinereo,  fuscoque  Tariegatis,  antennis 
nigris,  cinereo  annulatis.    Long.  *98. 

This  is  Tery  similar  to  M.  confusor  Kb.  (maculosus  Hd.),  but  the  thorax,  which  is 
smooth  in  that  species  with  a  few  small  punctures,  is  rugosely  punctured,  and  the 
suture  of  the  elytra  is  slightly  prolonged.    The  $  has  very  long  black  antenns. 

'^  Aroaleus.  Caput  mox  pone  oculos  non  constrictum  ore  attenuato,  palpis  labi- 
alibus  modice  dilatatis.  Antennae  ante  oculos  insertic,  longee  ;  oculi  antice  emarginati, 
postice  truncati.  Tibise  posticse  apice  truncatee,  calcaribus  terminaliter  sitis.  Thorax 
spinosus.    Elytra  triangularia. 

Differs  from  Toxotus  cylindricollis,  &c.,  in  the  form  of  the  eyes,  as  well  as  the  situa- 
tion of  the  terminal  spurs  of  the  tibis.  The  spinous  thorax  gives  an  appearance  like 
Rhagium.    To  thi^  genus  belongs  the  European  Toxotus  cursor. 

A.  nitens.  —  Minus  elongatus,  niger  subtiliter  dense  punctatus  longe  cinereo-pubes- 
cens,  thoraee  canaliculate,  antice  angustato,  basi  apiceque  profunde  constricto,  lateri- 
bus  acute  tuberculatis,  elytris  postice  angustatis,  apice  subtruncata,  glabris  punctatis 
luteis,  disco  ssepius  infuscato ;  antennis  articulo  4*o  abbreviato.    Long.  '6.    Pic.    ^ 

30  EvooiNUS.  Caput  mox  pone  oculos  angustatum,  ore  attenuato ;  palpis  apice 
oblique  truncatis.  Antennae  ante  oculos  insertie,  longse :  oculi  magni  vix  emarginati. 
Thorax  latcribus  acute  tuberculatus.  Mesostemum  angustum,  parallelum,  coxis  mag- 
nis.    Elytra  triangularia,  apice  truncata. 

E.  monticola. — Niger,  fulvo-pubescens,  thoraee  canaliculato,  utrinque  constricto, 
elytris  subtilissime  rugose  punctatis,  flavis,  utrinque  maculis  2  parris  ante  medium 
transTersim  sitis,  alteris  2  majoribus  lateralibus,  apiceque  nigris :  antennis  rufescenti- 
bus,  corpore  vix  brevioribus.     Long.  '4.     On  the  flowers  of  Comus. 

^  ACM.COPS.  Caput  mox  pone  oculos  angustatum,  palpis  apice  recte  truncatis. 
Antennce  ante  oculos  insertsc.  Thorax  apice  constrictus,  vel  tuberculatus,  vel  gibbus, 
Tel  simplex.    Mesostemum  triangulare. 

A  numerous  group,  which  may  be  divided  into  two  sections. 

A.  Body  thick,  mouth  short. — Pachyta  thoracica  Hd.  some  new  species,  with  the 
European  P.  virginea  and  coUaris. 

B.  Body  more  slender,  mouth  elongated :  the  species  cited  above,  with  4-vittata. 

^  A.  strigilata. — Niger,  punctatus,  flavo-pubescens,  capite  elongate,  subrostrato,  tho- 
raee convexo  antice  angustato,  tenuiter  canaliculato,  minus  dense  punctate,  eljrtris 
latiusculis,  postice  non  angustatis,  apice  truncata,  luteis  humeris  apiceque  infascatiB. 
Long.  -28. 
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Lepl.  gtrig.  Payh,  Fn,  Suec,  8, 112.  Leptura  Idn. 

Pachyta  strig.  Muls.  Long.  246.  canadensis  Fabr.EL  2,  857, 

Lept.  semimarginataf  Rand.  B.  J.  $  tenuicomis  Hd.  L  c.  64. 

2,  80.  proxima  Say.  J.  Ac.  8,  420. 

*  Anthophilax.  cbrysocoma  Kb.  N.  Z.  182. 

Tuidls^  mfala. 

malacbitica.  Pachyta  ruf.  Hd.  L  c.  60. 

Leptura  mal.  Hd.  I.  c.  64.  pubera  Say.  J.  Ac,  5,  279. 

Stenura  cyanca  Hd.  P.  Ac.  8, 151.  **  tibialis. 

Stbangalia  Latr.  Serv.  Muls.  mutabilis  Nm.  Ent.  Mag. 

§STsifUEA  Serv.  luridipennis  Hd.  I.  c.  68. 

nigrella.  8ph8?ricollis  Say.  J.  Ac.  5, 280. 

Lept.  nigrella  Say.  J.  Ac.  5,  279.  Don aci a. Fa&r. 

"plebeja.  proxima  1^6.  jV.  Z.  225. 

Leptura  pi.  Rand.  B.  J.  2,  28.  episcopalis  Lac.  1. 

cordifera.  magnifica. 

Leptura  cord.  01.  Ins.^^  78.  hirticollis  Kb.  N.  Z.  226. 

6-inaculata.  rudicollis  Lac.  Chrys.  1, 108. 

Leptura  6-wiac.  Lin.  Kb.  N.  Z.  182.  porosicoUis  Lac.  ib.  1,  150. 

8ubai*gentata.  fulgens. 

Leptura  subarg.  Kb.  N.  Z.ISA.  distincta. 

The  3i^  and  4th  joints  of  the  antennie  are  equal,  and  a  little  shorter  than  the  fi*. 
Varies  with  the  elytra  fuscous.  I  hare  diligently  compared  this  with  European  ipe^ 
imens,  without  finding  any  difference. 

**  Anthophilax.  Caput  mox  pone  oculos  constrictum,  palpis  dilatatis,  Ubialibvi 
multo  latioribus.  Antennae  U-articulatsc,  inter  oculos  inserta;;  oculi  emarginatL 
Thorax  angulis  posticis  rectis,  utrinquc  modicc  constrictus,  lateribus  acute  tuberea- 
latis. 

To  this  group  belongs  Pachyta  4-maculata  of  Europe.  Differs  from  Strangalia  ind 
Leptura  by  the  dilated  labial  palpi. 

A.  viridis.— Nigra,  capita  thoraceque  viresccntibus,  punctatis,  cinereo-pubescestir 
bus,  hoc  antice  angustato,  utrinquc  constricto,  leviter  canaliculato,  lateribus  subacate 
spinoso,  elytris  grosse  confluenter  punctatis,  substriatis,  splondide  viridi-ocneis,  apice 
rotundata,  antennis  apice,  tibiis  basi  rufcscentibus.    Long.  *6.    Eagle  Harbor. 

The  3«*  joint  of  the  antcnntr  is  longer  than  the  4th. 

*3  S.  plebeja. — Elongata,  nigra,  confertim  punctata,  thorace  longe  flavo-pubeseente 
lateribus  parum  rotundatis,  utrinque  tenuiter  profunde  constricto,  angulis  postidi 
laminatim  productis  ;  elytris  testaccis,  postice  scnsim  angustatis,  paulo  dehiscentilNift 
apice  intus  incisa.    Long.  '55. 

Precisely  similar  to  S.  nigrella,  except  in  the  color  of  the  elytra:  the  pubeteenMof 
the  thorax  is  long  and  prostrate ;  while  in  S.  nigrella  it  is  short  and  erect. 

^  L.  tibialis.  —  Nigra,  breviter  flavo-pubescens,  capite  thoraceque  confertissbiM 
punctatis,  hoc  convexo,  antice  parum  angustato,  apice,  basique  constricto,  lateribus  vix 
rotundato,  elytris  confertim  punctatis,  subparallclis,  apice  paulo  dehiscentibiit,  intfof' 
sum  oblique  leviter  truncatis,  fiayo-testaceis,  macula  laterali  ad  medium,  altera  majfKt 
ponQ  medium,  apiceque  nigris,  tibiis  tarsisque  flavis,  illis  apice  foscii.    Long.  *4S. 


TpKmaH^  TV., 
Fn^iA  7V>. 


So},.  J.  Ac  S.  441-  *■  ninprt.  frstt  K  K  A,  JK.  Jl ^, 

Jlfe2f  P.  -4c  X,  172.  LiKA  -V««c. 
Pacbtbkachts.  Z^'.  discicol&L 

M-SD^miB  Hd  /.  Ac.  X.  S.  1, 261.  consaogiiiiiciA. 

abdamisaEb  Hd  iUd  263.  Chktsombui  Lin, 
HcTZKAsm  l>t7.  fe»laris  Ltr,  An,  Xfr«  1. 

p— ™^««  Xat;'.  CoL  spirflMT  SiffV. 

PAcmrrpBOSUB  !>?;.  nr>nnf)tf  /C^.  X  Z  311, 


CoUupif  1  (►-fMrf.  Scry.  /.  Ac.  S,  445.  Pleotroscf.us  Cherr, 
Pack,  variegahu  iMj.  CaL  cbalccta  TV/. 

^  Taxaxib.^  Aiitexms  bmai  distmntes,  hreviascnlr  trticnlo  I  *m»  m^jorr  mimkirc^  9^ 
seeaxkdo  teiqiii  longiore  5^4^  que  paulo  bfwioribtts,  re liqnit  longitudiii<»  craMktribua, 
OcoH  emmrgiBatL  Coue  snties  paxrv  globosir,  apitroxim&ttr,  prostemo  noA  |«romi« 
bhIo.  Abdomen  articalo  5  to  majore  infeme  emargin&to,  acginentulo  anali  aucto.  Tarti 
artienlo  3  ^  lato,  pamm  emarginato,  nngmbas  late  appendicuUtis.  Palpi  apic^  acumi* 
iiAtL  Thorax  eljtrii  angnstior  a  medio  ad  basin  Talde  angustato  con«trictoque«  apk« 
iteram  leviter  oonstricto,  eljtrii  cjlindrids  apice  rotondatis. 

T.  abnonnis.  —  Testaoea,  nitida,  groase  punctata,  thorace  linea  minus  diatineta 
Icri,  eljtzia  ad  lentellam  et  pone  medium,  cum  rertice,  pectoributque  ruf^stH'ntibua. 
Long.  '15.  Pic.  Looks  like  a  minute  Syneta,  but  at  once  distinguisbtd  by  the  abdo- 
men, tarsi  and  antennc 

^  1  gire  this  as  identical  with  the  European  on  Sjrb7*s  authority.  I  hare  not  bttn 
able  to  compare  specimens. 

^  1  hare  had  no  opportunity  of  comparing  irith  European  specimens. 
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IiAKB  SUPEBIOR. 


oonfinis  Df/ . 
DisoNTCHA  Chevr. 
5-yittata. 

Altica  5-tnt.  Say.  J.  Ac.  4, 85. 
Gbaptodera  Chevr. 
cuprea. 
ignita. 
Alt.  ignita  III.  Mag.  6,  117. 
Galleruca  Fahr. 
canadensis  Kb.  N.  Z,  219. 
cribrata  Dej. 

gelatinariae  Fahr.  EL  1,  490. 
^sagittariae  GylL  teste  Kb.  219. 
notulata  Fabr.  El.  1,  489. 
OHvieri  Kb.  N.  Z.  218. 
HiFPODAMlA  Chevr.  RedU 
abbreviata  Dej.  Cat. 

^  Coccinella  abb.  Fabr.  E.  1,  860. 
parenthesis. 

Coccinella  par.  Say.  J.  Ac.  4,  98. 

C tridens  Kb.  N.  Z.  229. 

5-signata. 

Coccinella  5'Sig.  Kb.  N.  Z.  230. 
IS -punctata  Dej.  Cat. 

Cocc.  13'punc.  Lin.  Fn.  Su.  481. 
C  —  tibialis  Say.  J.  Ac.  4,  94. 
Coccinella  Idn. 
9-notata  F.  El.  1,  866. 


5-notata  Kb.  N.  Z.  280. 
S-fasciata  F.  El.  1,  868. 
tricuspis  Kb.  N.  Z.  281. 
incamata  Kb.  tb. 
yenusta  Mels.  P.  Ac.  8,  178. 

notulata  Dej.  Cat 
15-punctata  oliv. 

mali  Say.  J.  Ac.  4,  98. 
pnllata  Say.  J.  Ac.  5,  802. 

notans  Rand.  B.  J.  2,  49. 
confuse-signata. 
picta  Rand.  jB.  /.  2,  51. 

concinnaia  Mels.  P.  Ac.  8, 1 77. 
immaculata  Fabr.  EL  1,  857. 
Psyllobora  Chevr. 
20-maculata. 

nana  Dej.  Cat. 

Cocc.  20-wiac.  Say.  J.  Ac.  4, 98. 
Brachiacantha  Chevr. 

bis-5-pustulata  Fabr.  El.  1  884. 

ursina  F.  ib.  886. 

var.  minor. 
disconotata. 
consimilis. 

*•  OXYNTCHUS. 

moerens. 

SCYMNUS. 

'''caadaUs. 


^  Nor  have  I  compared  this  species. 

^  Corpus  alatum  breTiter  oblongum  antice  subangnstatum  glabrum.  Antennc  et- 
pite  breviores  articulo  2  ^^  majuscalo,  ultimo  orali  majore.  Ligula  emarginata.  Sen- 
tellam  distinctum.  Ungues  simplices.  Epipleurse  impressse.  Abdomen  articulo  1  "* 
laminarum  margine  extemo  currato. 

O.  moerens.  —  ^iger  nitidus,  punctulatus,  thoracis  margine,  elytrommqae  gatti 
minata  pone  medium  testaceis,  antennis  tarsisque  rufis.    Long.  *1.    St.  Ignace. 

Yariat,  a  elytris  gutta  altera  parra  humerali  testacea,  margine  pone  medium  mfii- 
cente.   0  Niger  immaculatus. 

^  S.  cauflalis,  —  Breviter  oyalis,  convexus,  punctatus,  niger,  thorace  lateribus, 
nis,  palpis  pedibus,  abdominisque  segmentis  2  ultimis  rufis,  mesostemo  lato,  fere 
cato,  abdominis  laminis  integris,  basi  punctatis,  ad  marginem  segment!  1  "^  fere  ex- 
tendentibus.  Long.  *09.  $  articulo  ultimo  abdominis  late  profunde  emarginato,  pedibvf 
oapiteque  rufis. 
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'Haciifltris.  Orthoperus. 

punctum.  flavidus. 

%>riiatll8.  CORTLOPHUB. 

logubris. 


Plate  Sth  repre^enU  twelve  new  species  of  the  Coleapteray  de- 
scribed  in  the  preceding  Catalogue. 


On  glancing  over  the  catalogue  which  is  just  ended,  the  entomolo- 
^t  cannot  fiul  to  be  struck  with  two  very  remarkable  characters  dis- 
played by  the  insect  &una  of  these  northern  regions.  First,  the  entire 
absence  of  all  those  groups  which  are  peculiar  to  the  American 
continent.  Thus,  there  is  no  Dicaelus,  no  Pasimachus  among  the 
Carabica ;  the  Brachelytra  are  represented  only  by  forms  common 
to  both  continents.  Among  the  Buprestidae  is  no  Brachys  ;  in  the 
Scarabaeidse,  the  American  groups  (except  Dichelonycha)  are  com- 
pletely unrepresented ;  in  brief,  there  is  scarcely  a  genus  enumerated 
which  has  not  its  representative  in  the  Old  World.  The  few  new 
genera  which  I  have  ventured  to  establish,  are  not  to  he  regarded  as 
exceptions,  they  are  all  closely  allied  to  European  forms,  and  by  no 
means  members  of  groups  exclusively  American. 

Secondly,  the  deficiency  caused  by  the  disappearance  of  charac- 
teristic forms,  is  obviated  by  a  large  increase  of  the  members  of 
genera  feebly  represented  in  the  more  temperate  regions,  and  also 
by  the  introduction  of  many  genera  heretofore  regarded  as  confin- 
ed to  the  northern  part  of  Europe  and  Asia.  Among  these  latter 
are  many  species  which  can  be  distinguished  from  their  foreign 

**  8.  Utcustris.— Breyiter  ovalis,  convexos,  panctatus,  niger,  mesostemo  lato  fere 
truncato,  abdominis  laminis  integris,  basi  punctatis,  ad  marginem  segmenti  1™*  fere 
extendentibus.  Long.  '09.  S  articulo  ultimo  abdominis  profunde  triangulariter  im- 
pretso ;  basi  minos  dense  punctata ;  pedibus  vel  rufis,  Tel  pice  is,  rufo-marginatis. 

9  abdomine  integro,  squaliter  dense  punctate,  antennis  pedibusque  nigris,  posticis 
nonnunquam  rufis. 

**  8.  omatus. — EUipticus,  conyexus  dense  subtiliter  punctatus,  niger  elytris  utrinque 
macnla  magna  obliqua  ante  medium,  alteraque  magna  orbiculata  pone  medium  laete 
mfa,  antennarum  basi  tibiis  tarsisque  fusco-rufis,  abdominis  laminis  extrorsum  omnino 
oUitantis,  mesottemo  lato,  pamm  emarginato.    Long.  *08. 
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analogaes  only  by  thB  most  careful  examination.  This  parallelism 
is  sometimes  most  exact,  nmning  not  merely  through  the  genera, 
but  even  through  the  respective  species  of  which  they  are  composed ; 
thus  of  the  two  species  of  Olisthaerus,  each  is  most  closely  related 
to  its  European  analogue,  0,  ladceps  being  similar  to  0.  megace- 
phaluSj  while  0.  nitidus  can  scarcely  be  known  from  0.  9vb%triatu», 

^Vhile  upon  this  subject,  we  may  take  occasion  to  distinguish  the 
different  kinds  of  replacement  of  species,  which  are  observed  in  pass- 
ing from  one  zoological  district  to  another  more  or  less  distant. 
There  appear  to  be  four  distinct  modifications  by  which  £Eiunas  are 
characterized. 

1st.  When  the  same  species,  or  organic  forms,  so  similar  as  to  pre- 
sent no  appreciable  difference,  appear  at  points  so  situated  as  to 
preclude  the  possibility  of  any  intercommimication.  These  are  most 
rare,  and  are  only  observed  when  the  physical  circumstances  under 
which  the  species  exists  are  nearly  identical. 

2d.  When  a  species  in  one  district  is  paralleled  by  another  in  a 
different  region  so  closely  allied  that  upon  a  superficial  glance  they 
would  be  regarded  as  the  same.  These  are  called  (malogou%  specie^; 
e.  g.,  the  Olisthseri,  Spondyli,  Bembidia,  Helophori,  &c.,  &c.,  of 
the  preceding"  catalogue,  as  compared  with  European  species. 

3d.  Where  several  species  in  one  region  are  represented  by 
several  others  of  the  same  genus,  which  perform  a  similar  part  in 
the  economy  of  nature,  without,  however,  displaying  any  fisu^er 
affinity  to  each  other.  These  are  called  equivalent  species ;  e.  g., 
most  of  the  species  of  Cicindela,  Brachinus,  Clytus,  Donacia,  &c.,of 
America,  as  compared  with  those  of  the  eastern  world. 

4th.  Where  the  members  of  a  group  are  represented  collectively 
by  kindred  species  in  another  district,  which  however  display  such 
differences  of  stracture  that  each  may  at  once  be  referred  to  its  pro- 
per locality;  e.  g.,mo8t  of  the  Melolonthae  among  Coleoptera,  and 
the  entire  group  of  Quadrumana  among  mammalia. 

Now  it  will  be  observed,  that  in  proceeding  from  the  Arctic  circle 
to  the  tropics,  the  prominent  character  of  the  fauna  is  successively 
modified  by  these  peculiarities.  We  pass  from  a  region  where  the 
fauna  is  the  same  at  remote  points,  through  one  where  the  produc- 
tions are  similar,  but  not  identical,  to  one  finally,  where  the  equilib- 
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zhnn  (tf  :£iinBBiR  Btill  praervad*  bar  irbero  the  pBDerai  smuifroiDOTit  i< 
toiaUy  diSereni*  lihe  pramiBBnt  .praofA  of  qdu  comment  bebg  either 
iiebiy-xepreeeDied  ou  the  othei'.  or  ebe  eutireh'  naatang. 

Ii  doeB  BOt  become  bb,  iii  the  preBont  imperiect  stttto  of  tropioftl 
e^araiioiL,  tti  deteimine  whai  pmips  an*  peoniiir  t(»  each  oontuie&t : 
we  isnmereh'  aav  that  paxticalaribnns  aromoreAbimdantixieeitaiii 
TegkoDB.  For  bva  stooge  fuaibt}',  ( hz  laasciu  Goleoptem,^  no  eooner 
k  BUT  gTYiii{>  admitted  hy  &  oannDou  oanaent  to  bc'  excfairarelT  Arner- 
icaii.  than  aiiddenlY.  as  ii'  produced  by  the'  -weH-kooiim  jagjder}-  of 
tboHfr  countries,  a  species  aiarts  u]»  in  Cexural  Ama,  or  Afrioa,  (e.  ^., 
<7iderhu.  A^xu.  bandaios.^  BdU.  enou^  lenuunp  tc»  aho^  us  that 
1^  prevuiiug  eharacier  of  tropical  fanxui  in  mdiTidnalit}' ;  the 
produciioii  of  pecidiar  fonoB  ^rithhi  Umited  regkus :  ^vrhUe  the  dii*- 
tJJTtpuwhmg  feature  of  temperak^  and  arctic  £uina  if  the  repetition  of 
anuiiar  orldeiraca]  forms  thrai^di  eztensiye  localities. 

<Jii  pniceediug  iicvw  w  illustrac<'  tiieat'  deduetioop  hy  special  exam- 
plti€  from  -die  camlugue  before  us.  it  w3i  lie  aeen  that  thr  parallelvmi 
of  speoieE  in  tem]jexattr  aiid  iii^  climatef'  can  \w  demonstTated  more 
jiarticulurly  in  tiie  geueru  whicli  are  more  univeraally  diffwed  over 
the  euth,  or  in  those  whicL  are  eqjecially  confined  to  tomporate  ro- 
p'.nis..  than  in  aucL  aF  receive  tiieir  priucipul  development  within  the 
tropes.  Tiiufe  for  iustuuce,  amou^r  the  preat  p*ou]>  of  GarnTvoroitP 
ColeojiteriL.  the  torrestial  speciefi.  ( ahhougb  well  represented  in  cold 
climate^^  >  contain  an  immense  numl»er  of  genera,  each  of  which 
(with  few  exoejitionE )  seeuK  to  have  a  particular  locus,  exiierMd  to 
which  it  if  feebly  represented.  Aooordiugly  in  xbif-  gronp^  the  par- 
allelism of  species  ib  by  no  means  dear,  and  the  forms  are  rather  to 
be  canmdered  equivalent  than  analogous.  On  the  other  hand, 
among  tlie  aquatic  Predaceous  Coleaptenu  the  genera  are  bat  few, 
and  the  tribe  is  more  abundant  in  cold  regions ;  and  in  t}ie^  the 
parallelism  is  most  exact,  so  liiat  there  are  but  few  mentioned  in  the 
preceding  pages,  that  have  not  thdr  exact  counterparts  in  I&iro|^. 
The  characters  appended  to  the  new  species  will  render  this  sufficient- 
ly obvious  to  the  student,  while  the  relations  of  those  previously 
described  by  Eiiby  and  Aube  have  already  been  clearly  pointed  out 
by  those  authors. 

Passing  (m  to  the  other  water4)eetle8,  the  species  of  IIeloi)iionis 
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and  Ochihebhis  will  afford  other  etriking  examples  of  lins  paralleliam. 
Among  the  Brachelytra  are  namerous  other  instaDces,  the  meet  re- 
markable being  the  genus  Olistlisenis,  already  alluded  to.  Protei- 
nuB  and  Megarthrus  also  for  the  first  time  appear  on  this  oontinent. 
The  Aphodii  with  large  scutellum,  the  Diiylus,  Pytho,  Sphasriestes, 
and  Spondylus  are  also  good  illustrations.  Among  the  Elatendse  are 
numerous  instances,  but  having  not  yet  submitted  this  group  to  jdu- 
losophical  study,  I  have  not  ventured  to  describe  the  new  spedes, 
lut  have  merely  indicated  them  by  names.  Por  the  present  there* 
fore,  any  remarks  on  the  parallelism  of  the  forms  in  this  group  must 
be  postponed.  Notwithstanding  this  approximation  to  a  uniform, 
subarctic  standard,  we  still  find  in  these  boreal  regions,  a  prevailing 
character  of  North  American  fauna — the  extreme  paucity  of  Gureo- 
1ionid».  The  DonacisB  too,  although  numerous,  do  not  affi)rd  any 
prominent  parallelism.  The  American  species  can  only  be  regarded 
as  equivalent  to  the  European. 

On  concluding  this  short  essay  on  the  geographical  distribution  of 
Coleoptera  in  the  northern  part  of  our  continent,  I  feel  that  some 
cause  must  be  assigned  for  the  brief  manner  in  which  such  extensive 
material  has  been  disposed  of.  Enough  has  been  given  to  point  the 
laws  of  distribution,  and  to  show  that  they  accord  most  perfectly  with 
those  derived  from  other  branches  of  natural  history,  while  during 
the  yet  imperfect  condition  of  entomological  science  in  this  country, 
a  minute  analysis  of  the  components  of  the  entire  iauna  would  be  a 
work  of  immense  labor,  and  would  in  &ct  be  rendered  nugatoiy, 
until  all  the  species  are  described,  and  all  the  groups  submitted  to  a 
philosophical  revision.  My  complete  success  in  tracing  the  par* 
allelism  between  the  Pselaphidse  of  Europe  and  North  America  (m 
an  impublished  monograph  of  this  family)  leads  me  to  believe  that 
a  rich  store  of  material  is  herein  presented  to  such  minds  as  are  satis- 
fied with  statistical  comparisons  between  the  inhabitants  of  diferent 
zodlogical  districts ;  and  that  nothing  but  industry  and  a  free  access 
to  the  most  common  European  insects  is  required  to  produce  a  most 
formidable  list  of  analogous  species.  I  shall  rest  satisfied  with  having 
shown  that  this  parallelism  exists  even  more  accurately  than  in  tire 
vertebrate  class,  and  with  having  pointed  out  examples  fiEur  more 
numerous  than  those  funushed  by  the  hi^ier  animals :  the  more  so, 
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moe  I  feel  fliat  one  already  oonTersant  wifli  ent<Anolo^«al  namei 
will  find  no  difficnlfy  in  extending  the  already  long  list  of  parallel 
speoiea,  while  to  the  general  reader,  who  desiree  only  the  dednctiona 
of  science,  without  entering  npon  the  tedious  processes  by  which 
they  are  obtuned,  a  catalogae  of  loere  technicalities,  which  fail  to 
convey  a  single  idea  to  his  mind,  will  be  equally  useless  and  uninter- 
esting. 

I  purposed  in  the  present  essay  to  trace,  as  &r  as  possible,  Afe 
mechanism  of  the  agency  by  which  the  present  disMbution  of  species 
has  been  effected,  and  to  reduce  its  most  obvious  results  to  some  fixed 
principles.  Fearful,  however,  lest  my  views  should  be  considered  aa 
derived  exclusively  from  a  consideration  of  insects,  and  Aeir  phe- 
nomena of  distribution,  I  prefer  wailing  until  a  sufficient  familiarity 
with  other  sciences  will  enable  me  to  be  less  partial  in  my  choice  of 
illustrations.  I  do  this  with  tiie  less  regret  as  I  find  some  of  my 
deductions  ure  at  variance  with  many  of  the  most  ancient,  and  most 
firmly  established  prejudices  of  our  nature,  and  before  venturing  any 
assertion,  which  even  in  appearance  deviates  from  *^  general  impres- 
sions," it  is  at  least  prudent  to  be  supported  by  facts  drawn  from 
more  extended  observation  tiian  is  furnished  by  one  or  two  limited 
departments  of  knowledge. 

In  the  rapids  at  Niagara  have  been  observed  large  numbers  of 
the  singular  animal  described  by  Dekay  (in  the  Zodlogy  of  NeW 
York)  as  a  new  genus  of  Crustacea,  under  the  name  of  Fluvicola 
Herricki.  They  were  attached  to  stones  just  below  the  surf^M^  oif 
the  water,  and  crawled  but  slowly ;  when  seized,  they  endeavor  to 
contract  themselves  into  a  ball. 

These  animals  have  a  marvellous  resemblance  to  the  extinct  group 
of  Trilobites,  although,  as  will  be  seen  in  the  sequel,  they  are  th^ 
larvse  of  an  insect.  .Mr.  Agassiz  informs  me  that  a  nmilar  form  has 
long  been  known  to  the  zoologists  of  Continental  Europe  as  Scutel- 
laria amerlandica,  but  I  have  not  been  able  to  find  any  published  ac- 
count of  it. 

On  turning  over  some  stones  near  the  river  bank,  I  was  agreeably 
surprised  to  find  many  specimens  which  had  left  the  water  fi>r  the 
purpose  of  changing  into  pupo.    The  elliptical  shield  of  tiie  superioir 
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sor&ce,  which  ^ves  the  animal  its  Crustacean  appearance,  was  firm- 
ly adherent  to  the  stone  by  its  ciliated  margin,  and  formed  an  excel- 
knt  protection  under  which  the  later  transformations  could  take 
place  with  safety.  In  fact,  the  superior  shield  being  cast  off  witk 
the  larva  skin,  served  in  place  of  the  cocoon  or  nest  constructed  by 
many  larvae,  before  transforming. 

I  regret  that  in  the  short  account  given  by  me  at  the  recent 
meeting  of  naturalists  in  Cambridge,  I  was  induced  to  speak  of  this 
discovery,  without  having  access  at  the  time'  to  specimens.  Those 
which  I  expected  to  find  at  Boston  had  been* lost,  and  my  former 
examination  of  the  pup»  collected  by  myself  was  very  slight.  I 
referred  the  insect  to  the  order  of  Neuroptera,  and  I  must  here 
return  my  sincere  thanks  to  my  friend  Dr.  Harris,  for  a  hint  towards 
its  true  nature. 

For  the  opportunity  of  examimng  some  very  large  and  well  devel- 
oped larvae,  I  am  indebted  to  my  friend  I.  C.  Brevoort,  who  procured 
them  at  Niagara  in  July  of  the  previous  year. 

The  body  proper  of  the  larvae  is  elongate,  the  head  being  firee, 
(i.  e.  not  retractile,)  but  concealed  under  the  large  shield,  like  a  pro- 
longation of  the  dorsal  epidermis  of  the  prothorax.     On  each  ade 
are  six  small,  approximate  ocelli,  anterior  to  which  is  the  antenna, 
a  little  longer  than  the  head,  and  two-jointed ;  each  joint  having  a 
tendency  to  become  divided  at  its  middle,  so  that  on  a  superficial 
inspection  there  would  appear  to  be  four  joints.     These  organs  are 
inserted  at  the   outer  extremity  of  the  clypeo-cranial  suture ;  the 
labrum  is  large,  and  a  little'  emarginate  in  the  middle.     The  lower 
part  of  the  head  is  covered  by  a  large  mentum,  which  prevents  the 
mandibles  and  maxillae  from  being  seen.     The  masdllary  palpi  are 
half  the  length  of  the  antennae,  filiform,  rather  stout,  and  three-articu- 
lated, the  joints  being  equal.     The  labial  palpi  are  bent  down  and  . 
covered  by  the  epidermis.     In  the  very  young  larvae  the  palpi  are 
still  shorter  in  proportion  to  the  antennae.     A  more  full  description 
of  the  parts  of  the  mouth  must  be  reserved  for  a  separate  treatise, 
when  their  structure  can  be  illustrated  by  plates.     The  abdomen  is 
furnished  on  each  side  with  six  bunches  of  long  branchial  filaments, 
which  proceed  from  the  interstices  between  the  articulations  ;  there 
is  a  larger  bunch  of  filaments  connected  with  the  anal  aperture,  which 
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may  be  retracted,  and  is  ordinarily  not  visible  in  dead  specimens ; 
exterior  to  diese  filaments  on  each  articulation  is  a  small  fovea.  The 
articulation  itself  is  prolonged  each  side,  for  a  short  distance  between 
the  laminae  of  tha  expanded  epidermis,  so  that  the  outline  of  the  proper 
fleshy  portion  is  serrate.  The  legs  Are  slender,  the  tarsus  inarticulate, 
and  furnished  with  a  single  claw. 

The  pupa  is  broadly  oval,  and  depressed.  The  head  is  concealed 
under  a  hood  formed  by  the  prolongation  of  the  epidermis  of  the 
prothorax.  This  hood  is  produced  at  the  posterior  angles,  so  that  it 
becomes  exactiy  similar  to  the  thorax  of  a  Lampyris. 

The  front  between  the  antenn»  is  transversely  elevated,  so  thai 
the  mouth  is  situated  on  its  infeiior  surface.  The  antennae  are  three 
times  longer  than  the  head,  and  inside  of  the  pupa  skin  (in  much 
developed  specimens)  are  seen  to  be  serrate,  and  eleven-jointed ;  tiie 
palpi  are  two-thirds  the  length  of  the  antennae,  and  are  somewhat 
dilated  at  the  extremity.  The  labial  palpi  are  very  short.  The 
labrum  is  transversely  cordate.  The  wings  are  bent  under  the  body. 
The  superior  ones  exhibit  the  structure  of  elytra,  and  have  four  slight 
longitudinal  ribs :  the  inferior  are  membranous,  and  show  a  slight 
transverse  nervure  near  the  middle.  »The  abdomen  is  six-jointed  and 
serrate  at  the  sides,  owing  to  the  angular  prolongation  of  each  joint, 
and  is  entirely  free  from  branchial  appendages.  The  last  joint  is 
rounded.  The  feet  are  slender,  and  not  armed  with  a  claw.  The 
mesopectus  is  deeply  channeled. 

After  the  description  just  given  of  the  pupa,  no  one  will  doubt 
that  the  insect  belongs  to  the  Coleoptera  ;  and  from  the  serrate  out- 
line of  the  abdomen,  one  would  be  inclined  to  refer  it  to  the  groups 
possessing  larvae  like  the  Lampyris,  Lycus,  &c.  The  separation  of 
the  prothorax  and  its  great  develoi»ment,  as  well  as  the  structure  of 
the  superior  wings,  absolutely  exclude  it  from  the  Neuroptera,  to 
which  I  at  firtt  referred  it. 

The  peculiar  structure  of  the  head  of  the  pupa,  and  the  great 
length  of  the  paJpi,  point  clearly  to  Eurypalpus,  a  curious  genus, 
which  is  placed  by  authors  near  Cyphon,  which,  as  is  well  known,  is 
closely  allied  to  the  Lampyridae.  Eurypalpus  differs  very  much  from 
all  the  allied  genera,  in  being  aquatic.  It  is  furnished  with  slender 
legs,  but  the  tarsi  are  long,  especially  the  last  joint,  which  has  two 
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▼ery  stroog  daire,  (as  in  MaoronychuB)  to  fit  il  for  olingoig  tostooei 
m,  a  rapid  current.  TBe  mesopectos  of  Eorypalpoa  is  likdwise  deeplj 
oliannded.  The  elytra  are  also  furnished  irith  three  or  four  rerj. 
obtuse  elevated  lines.  As  yet  there  is  but  a  single  species  of  the 
genus  known.  E.  Lecontei,  (Dej,  Cat.)  I  am  not  aware  that  my 
description  has  been  published  of  it. 

Thus  is  settled  the  lustory  of  the  transformations  of  an  aaomalouB 
form,  which  has  much  perjdexed  naturalists  for  many  yean.  Its 
history  shows  the  care  with  which  our  investigation  should  be  madei 
when  we  are  upon  unknown  ground.  But  where  the  homologies  of 
the  animal  with  other  aquatic  larvae  provided  with  branchia  are  so 
exact,  it  is  a  little  remarkable  that  its  larval  diaracter  should  remab 
80  long  unnoticed.  The  anlj/  d^erence  between  it  and  an  ordinaiy 
larva  (either  of  Coleoptiera  or  Neuroptera)  is  the  prolongatioQ  of 
the  dorsal  epidermis,  to  form  a  shield  under  which  the  true  body  m 
concealed.  Similar  prolongations  are  found  in  nearly  all  orden  cC 
insects. 

I  know  not  how  Dr.  Dekay  fell  into  the  mistake  of  coHuideriiig 
the  elongate  paljM  as  a  second  pair  of  antemue :  and  surely  soeh  aa 
anomalous  form  as  a  Crustacean  with  9ix  legsy  and  a  head  mparti§ 
from  the  thorax,  deserved  a  more  careful  examination,  before  recei?' 
ing  a  definite  place  in  the  system. 

The  figure  in  the  New  York  Zoology,  (as  the  animal  is  very  peofr 
liar  in  its  form,)  bears  a  certain  vague  resemblance  to  what  it  was 
intended  to  represent ;  but  for  all  systematic  purposes,  it  is,  like 
nearly  all  the  plates  in  that  part  of  the  State  Survey,  perfect^ 
worthless. 


V. 

CATALOGUE  OF  SHELLS,  WITH  DESCRIPTIONS  OF 

l^W  SPECIES. 

BY    DB.  A.  A.   OOULD. 


Helix  albolabris,  Say,    Northern  shore,  Michipicotin. 

^     tridentata,  Say,    Niagara,  Mackinaw. 

^     thyroidus.  Say,    Niagara,  Mackinaw. 

"     altemata,  Say,    I^agara,  Mackinaw. 

^     palliata.  Say,    Niagara. 

**     monodon,  Rackett,    Niagara,  Mackinaw. 

^     perspectiva,  Say,    Niagara,  Mackinaw. 

^     striatella,  Anthony,    Fort  William,  Cape  Grourganne,  N.  £.  of  St  Ignace. 

*'     concaya,  Say,    Niagara. 

**     arborea,  Say,    Mackinaw,  Fort  William,  Cape  Goorganne,  St  Ignace. 

"     electrina,  Gould.    Cape  Gourganne. 

**     chersina.  Say,    ACchipicotin,  Cape  Gourganne. 
'  Yitrina  limpida,  Gould,    Cape  Gourganne. 
Succinea  ovalis,  Gould,    Fort  William. 

*'        obliqua,  Say,    Niagara,  Northern  Coast. 
**        aTara,  Say,    Niagara. 
Fhysa  heterostropha,  Say,    Black  Kver,  He  Island,  Fort  William. 


1  VrrRnc A  limpida,  Gculd  (F.  peUucida,  Say,  in  Long's  Expedition.  II.  258.)  HaTing 
made  a  critical  comparison  of  our  Yitrina  with  the  Y.  peUucida  of  Europe,  with  which 
species  it  has  hitherto  been  regarded  as  identical,  I  am  induced  to  believe  that  they  are 
different  species.  The  American  shell  is  more  globose  ;  the  plane  of  the  aperture  is 
more  oblique,  and  the  basal  portion  of  the  lip  sweeps  round  from  the  columella  in  a 
rapidly  curving  arc,  instead  of  stretching  off  almost  horisontally ;  indeed  the  whole 
aperture  is  more  nearly  circular.  These  differences  become  quite  obvious  when  the 
•hell  is  greatly  magnified.  The  color  of  the  European  shell  is  always  more  or  less 
green  or  yellow,  whereas  the  American  specimens  are  colorless,  and  decidedly  more 
fragile.  In  size,  they  are  about  one  fourth  smaller  than  the  foreign  ones,  and  have,  at 
least,  half  a  whorl  less  in  the  spire.  It  is  indeed  more  nearly  like  Y.  mbfflobosaf  Mich, 
which,  however,  has  a  much  more  elevated  spire,  and  its  basal  face  much  more  inflated. 
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ThTsa  vinosa,  Oould.    Northern  coast,  Michipicotin. 

**       ancillaria,  Say,    Niagara,  Sault  St  Marie,  Michipiootin. 
Limnea  jugolaris,  Say,    Northern  Coast 

**      caperata,  Say,    Niagara,  Black  River. 

"      humilis,  Say.    Michipicotin,  Cape  Grourganne. 
'     '*      catascopium.  Say.    Northern  shore,  Fort  William. 

"      desidiosa,  Say.    Northern  shore. 
*     **     lanceata,  Gould.    Pic,  Gourganne. 

*  Physa  tinosa,  Gouldf  T.  tenui,  OTato-globos&,  badi&,  spiraliter  minutiMim^  ttn- 
ati,  epidermide  tenui  indut& ;  spira  obtusa,  anfir.  4,  ultimo  permagno ;  apertura  ojttih 
lunata,  }  longitud.  tests  adequante,  hepatica ;  columella  recta,  tenui.  Long.  },  Ut 
i  poll.    Proceed.  Boat.  Sac.  Nat.  Hist.,  II.,  263,  Dec.  1847. 

I  quote  the  above  description  of  a  species  first  brought  from  Lake  Superior  by  Dr. 
C.  T.  Jackson,  and  hitherto  found  only  in  the  region  of  that  lake.  Prof.  A.  found  it  oa 
the  north  shore,  at  Michipicotin.  It  is  well  characterized  by  its  inflated  form,  ddieats 
structure,  striated  surface,  its  wine-red  color  externally,  and  its  lirer-brown  color  fntliii. 
It  resembles,  somewhat,  P.  ancillaria^  which  differs  in  form  by  haying  shovldefci 
whorls,  and  its  greatest  diameter  behind  the  middle.  Unfortunately,  the  flgnre  ka 
been  drawn  from  a  very  small  specimen,  and  does  not  exhibit  the  characters  of  a  fidt 
grown  specimen.    (See  pi.  7,  figs.  10  and  11.) 

9  Limnea  catascopium.  There  is  no  slight  difficulty  in  defining  the  limits  of  allisd 
species  in  this  genus.  While  real  specific  characters  are  very  few  and  ill  defined,^ 
variations  of  species  are  very  numerous  and  wide  in  their  range ;  nevertheless,  by  t 
certain  facies,  or  by  collecting  large  numbers  at  a  given  locality,  we  are  able  to  pio* 
nounce  shells  which  are  very  different  in  their  aspect  to  be  specifically  identteiL 
These  remarks  apply  with  special  force  to  the  species  above  named.  Some  of  tike 
specimens  arc  elongated  and  slender,  while  others  are  short  and  ventricose ;  some  us 
thin  and  fragile,  others  dense  and  firm ;  some  are  smooth  or  with  a  delicately  eor- 
rugated  epidermis,  others  are  indented  and  broken  into  numerous  facets  ;  some  have  t 
very  largely  developed  fold  on  the  pillar,  while  others  present  a  simple  column ;  in 
some  the  columella  is  curved  and  fiexuous,  in  others  it  is  direct ;  some  have  regnlsr 
and  symmetrical  outlines  made  up  of  cylindrical  whorls,  while  others  have  a  very  acsfii 
angle  and  a  broad  shoulder  at  the  posterior  part  of  the  body  whorl ;  and  the  color  may 
be  amber,  brownish,  livid  or  cinereous.  There  can  be  little  doubt  that  these  wide  vir 
nations  have  been  regarded  as  diiferent  species,  as  indeed  they  could  not  fail  to  bs^ 
were  only  isolated  specimens  examined  ;  but  when  we  come  to  compare  large  nnmben 
collected  in  company,  we  see  the  connecting  links  and  the  necessity  of  retaining  tbcn 
under  one  name.  Among  them  we  find  L.  pinguia^  Say,  which  Mr.  Haldeman  hat  al- 
ready referred  to  this  species ;  and  also  L.  emarginata^  Say,  which,  from  the  few  ipeei- 
mens  he  had  seen,  Mr.  Haldeman  deemed  to  be  a  well  marked  species.  The  numeroot 
specimens  since  brought  from  the  Lake  Superior  region  render  it  sufficiently  certua 
that  it  is  only  a  variety  of  L.  castascopiumy  with  the  last  whorl  more  or  less  angalsr 
posteriorly,  and  with  a  straight  pillar  which  gives  to  the  base  of  the  aperture  a  pecu- 
liarly broad  and  distorted  form. 

Amid  all  the  variations,  however,  there  is  a  certain  aspect  of  the  aperture  whidi  ii 
characteristic.  It  is  large  when  compared  with  that  of  L.  umbroaa^  or  L.  elodes  ;  it  is  nesr- 
ly  semicircular,  while  in  large  specimens  of  L.  desidioaay  where  the  proportional  sise  of 
the  aperture  is  more  nearly  the  same,  its  posterior  outline  is  broad  and  nearly  transverse. 

*  Limnea  lancbata,  Gould.  Testa  mediocri,  fragili,  diaphan&,  come&,  attenuati, 
striis  increment!  et  striis  volventibus  argutd  reticulata ;  spire  anfr.  6  planiofcnlis,  pe^ 
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fhnorfais  bkKiiiatiis,  Say.    fianlt  6c  llanet  Bfawrk  Ek^er. 

^        parms.  Say.    Saolt  St  Hark. 
TaWata  trirarinata,  Say.    Black  Kiver. 
.Amnioola  gnona,  Say.    Fort  William.  Cape  G<iui)puiDe. 
BiJodma  pondeitxa.  Say.    Niapsani. 
Iffelania  IiTesceiis,  Menke.    (niajSinauis,  X«a.)    jSiai^ara. 

^       nibiilata.    Kiapua. 
Cjdas  Bimlis,  Say.    Sault  St  Jiarie. 

*^      partmneia  (jamig)  ?  Say-    F^jrt  WilUaoi. 
*Fiwliiim  dnbimn.  Soy.    Fort  Wiliiam,  MiclAipAcoUu. 
Unio  nidiatas,  Gmel.    Northern  tlM^.-. 
Aaodonta  Fepiniana,  Lta.    NortiMfru  fhorc,  C«pe  G^^ufKMUit;. 

Tlie  mmiber  of  bivalve  shells  seeuie  to  Uiauiuiili  v«ry  abrufitly  at  the  chain  of 
Ae  great  lakes ;  so  that  of  the  ^reat  uumu^r  oi  «pecM^,  h*  pioiuM*.  mIwj  iu  the 
of  individtials,  in  the  Siau»  huniehiij;  on  thi;  m/uiL,  M;ai«:4^i>  Um  •pc- 
aad  those  not  abundant  are  iouud  u>  tin;  AMMrth  ^  and  all  tluMe  aiu  uau^ic 
fli  devdopment,  and  of  the  simplest  lunn  aiid  cuior. 

nMinnis,  nltinin  ]  testae  eqaanU-;   *p«rtu/i«  iuigu#ta.  cUjmdiiiui  luugUiuiimn  ti^ic  uUt 
qaaate,  postie^  scuta,  plica  colunieliari  «H;ui>|>iC\^<i,  «cuti>,  \<x  kpiruij ;  iia>iu  XtMi-iu  ».,»;> 
taaeft  sabmarginali  ptcto.    Luu^;.  ^,  lat.  ^},  poll      I'l^uiLd.  iu*^i.  i^t .  J\uf.  Uuiu4i/, 
HI.  64.  Oct.  1848.    (See  pi.  7,  tigs,  h  and  M. 

Amedinm  sized  species,  with  aa  etuiig^t*.-':,  acltcau  ,UAAiioUtv  ii'ti<.uiaUtl  bUcil,  kw^it 
posed  of  about  six  Ten-  oblique  Uatti'^ii  ^uon-:,  ii^*.  iim.fi  oi  Hu»'.ii  couMUiMUn  Uucc  iuutllta 
of  the  whole  shell.    Tbe  aperture  in  iimtiom-,  ii^vuik:  u  ^uui^,  ttli^uu^  UiuUii^g  tuld  uii 
Ifte  pillar,  and  a  suhmarKinal  browu  »tiip^  ju»t  witUiii  tae  ;i|'. 

Kext  to  L.  ^aW//4,  tliib  is  tii'.'  iuu'*t  deiicitU'  topi«.ii^^  w^t  i^w  Jtiii.tv  U  ciiiii|^<tuV(l 
nith  !».  a<^emt(a^<(  and  L.  r^/Zrwc'/,  fruiu  iK>t:i  oi  Miiifi.  it  (iitU.i»  iu  ti«i  Uuiui^*:  at  ito 
'sAorls,  in  its  narrow,  clonftated  aperiurv,  and  ut  iMjiun  oui)  Jiuli  iulu  fci/.<.  ii  *..  atuch 
JBks  Phyaa  kypnorum  re\er6ed. 

*  FiSllilUM  UUBII')!.  Tiic  i»epHratioii  frum  Cyiia:>  ol  mou*!  «pi-ci«  a  uijiiii  tl.c  i*«*tijcut 
J^Ssftrfewn  being  regarded  as  legitiiuat'.,  I  pi<i<:<.'  tit.:-  mut-lt  uhu*  i  tii.a  uci.w  iii*.  toiiill.< 
ferooght  from  Lake  buperior  keeiii.  iiu»«:v»r.'-,  t'y  <liitt  i  btmtL^AtHi  tutm  ^,^J^..^^lk^k.^^.^  tt^m 
tiie  Atlantic  re;pon.  Titey  arc- huialt*'',  uioic  cltrvali.-'!,  *c.^  oUi>.iU.«;,  .^iio  in*  ii4i<|<i  «n 
lose  robust.  1  had  dei*iKne<l  to  a{fpi\  to  tiieiu  tw«.  bpccih*  ituiii*  i'  unttimn,  Uui  uu 
Ibrtimately  the  Bpeciinen'*  wer*  iaihLii<i  b^iuf  1  ita'j  eAamiUA^d  tucm  witii  ttuttuiiuut 
to  give  the  characters  with  tbe  xe^uifeiti:  pt*fc«jii</i/ 


VI. 


FISHES  OF  LAKE  SUPERIOR  COMPARED  WITH  THOSE  OF 
THE  OTHER  GREAT  CANADIAN  LAKES. 


Besides  the  Interest  there  is  everywhere  in  studying  the  living 
animals  of  a  new  country,  there  is  a  particular,  interest  to  a  natural- 
ist in  ascertaining  their  peculiar  geographical  distribution,  and  their 
true  aflSnities  with  those  of  other  countries.  It  is  only  by  following 
such  a  course,  that  we  can  hope  to  arrive  at  any  exact  results  as  to 
their  origin.  In  this  respect  the  freshwater  ammals  have  a  peculiar 
interest,  as  from  the  element  they  inhabit,  they  are  placed  under 
exceptional  circumstances. 

Marine  animals,  as  well  as  those  inhabiting  dry  land,  seem  to  have 
a  boundless  opportunity  before  them  to  spread  over  large  parts  of  the 
earth's  surface,  and  their  locomotive  powers  would  generally  be  suf- 
ficient to  carry  them  almost  anywhere  ;  but  they  do  not  avail  them- 
selves of  the  possibility  ;  notwithstanding  their  facilities  for  locomo- 
tion, they  for  the  most  part  remain  within  very  narrow  limits,  uang 
their  liberty  rather  to  keep  within  certain  definite  bounds.  This 
tendency  of  the  higher  animals  especially,  to  keep  within  well-ascer- 
tained limits,  is  perhaps  the  strongest  evidence  that  there  is  a  natural 
connection  between  the  external  world,  and  the  organized  beings 
living  upon  the  present  surface  of  our  globe.  The  laws  which  regOr 
late  these  relations,  and  those  of  geographical  distribution  in  partic- 
ular, have  already  been  ascertained  to  a  certain  extent,  and  will 
receive  additional  evidence  from  the  facts  recorded  during  our  jour- 
ney. 

The  freshwater  ammals  are  placed  in  somewhat  different  circuip. 
stances.    Their  abode  being  circumscribed  by  dry  land  within  limits 
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wbicb  are  often  redaced  to  a  narrow  current  of  water,  and  being  far- 
ther, for  the  most  part,  prevented  by  structural  peculiarities  from 
passing  from  the  rivers  into  the  ocean,  Udej  are  confined  within  nar- 
rower limits  than  either  terrestrial  or  marine  types.  Within  these 
limits  again  they  are  still  {iBu*ther  restricted  ;  the  shells  and  fishes  of 
the  head-waters  of  large  rivers,  for  instance,  being  scarcely  ever  the 
same  as  those  of  their  middle  or  lower  course,  few  species  extending 
all  over  any  freshwater  basin  from  one  extreme  of  its  boundary  to  the 
other ;  thus  forming  at  various  heights  above  the  level  of  the  sea, 
isolated  groups  of  freshwater  animals  in  the  midst  of  those  wMch  in- 
habit the  dry  land.  These  groups  are  very  similar  in  their  circum- 
scription to  the  islands  and  coral  reefs  of  the  ocean  ;  like  them  they 
are  either  large  or  small,  isolated  and  far  apart,  or  close  together  in 
various  modes  of  association.  In  every  respect  they  form  upon  the 
continents  as  it  were  a  counterpart  of  the  archipelagoes. 

From  their  circumscription,  these  groups  of  lakes  present  at  once 
a  peculiar  feature  in  the  animal  kingdom,  their  inhabitants  being  en- 
tirely unconnected  with  any  of  the  other  living  beings  which  swarm 
around  them.  What,  for  instance,  is  there  apparently  in  common 
between  the  fishes  of  our  lakes  and  rivers,  and  the  quadrupeds  which 
inhabit  their  shores,  or  the  birds  perching  on  the  branches  which 
overshadow  their  waters ;  or  what  connection  is  there  between  the 
few  hermit-like  terrestrial  animals  that  live  upon  the  low  islands  of 
the  Pacific,  and  the  fishes  which  play  among  the  corals,  or  in  the 
sand  and  mud  of  their  shores  ?  And  nevertheless  there  is  but  one 
plan  in  the  creation ;  freshwater  animals  under  similar  latitudes  are 
as  uniform  as  the  corresponding  vegetation,  and  however  isolated  and 
apparently  unconnected  the  tropical  islands  may  seem,  their  inhabi- 
tants agree  in  their  most  important  traits. 

The  best  evidence  that  in  the  plan  of  creation  animals  are  intended 
to  be  located  within  circumscribed  boundaries,  is  farther  derived  from 
their  regular  migrations.  Although  the  Arctic  birds  wander  during 
winter  into  temperate  countries,  and  some  reach  even  the  warmer 
zones ;  although  there  are  many  which,  from  the  colder  temperate 
climates,  extend  quite  into  the  tropics,  there  is  nevertheless  not  one 
of  these  species  which  passes  from  the  northern  to  the  southern  hem- 
isphere ;  not  one  which  does  not  return  at  regular  epochs  to  the 
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countries  whence  it  came  from.  And  the  more  nunutelj  we  tnice 
tins  geographical  distribution,  the  more  we  are  impressed  with  the 
conviction  that  it  must  be  primitive,  that  is  to  say,  that  animals  must 
have  originated  where  they  live,  and  have  remained  almost  precisely 
within  the  same  limits  ever  since  they  were  created,  except  in  a  few 
cases,  where,  under  the  influence  of  man,  those  limits  have  beeu 
extended  over  large  areas.  To  express  this  view  still  more  distinctly, 
I  should  say  that  the  question  to  be  settled  is,  whether  for  instance 
the  wild  animals  which  live  in  America  ori^ated  in  this  continent^ 
or  migrated  into  it  from  other  parts  of  the  world  ;  whether  the  black 
bear  was  created  in  the  forest^  of  New  England  and  the  Northern 
States,  or  whether  it  is  derived  from  some  European  bear,  which  by 
some  means  found  its  way  to  this  continent,  and  being  under  the 
influence  of  a  new  climate,  produced  a  new  race ;  whether  the  many 
peculiar  birds  of  North  America  which  live  in  forests  composed  of 
trees  diffierent  from  those  which  occur  either  in  Europe  or  Asia, 
whether  these  birds,  which  themselves  are  not  identical  with  those  of 
any  other  country,  were  or  were  not  created  where  they  live ; 
whether  the  snapping  turtle,  the  alligator,  the  rattlesnake,  and  other 
reptiles  which  are  found  only  in  America,  have  become  extinct  in  the 
Old  World  after  migrating  over  the  Atlantic,  to  be  preserved  in  this 
continent ;  wliether  the  fishes  of  the  great  Canadian  lakes  made  their 
appearance  first  in  those  waters,  or  migrated  thither  from  somewhere 
else  ?  These  are  the  questions  which  such  an  inquiry  into  the  geo- 
graphical distribution  of  animals  involves ;  it  is  the  great  question  of 
the  unity  or  plurality  of  creations  ;  it  is  not  less  the  question  of  the 
origin  of  animals  from  single  pairs  or  in  large  numbers ;  and,  strange 
to  say,  a  thorough  examination  of  the  fishes  of  Lake  Superior,  com- 
pared with  those  of  the  adjacent  waters,  is  likely  to  throw  more  light 
upon  such  questions,  than  all  traditions,  however  ancient,  however 
near  in  point  of  time  to  the  epoch  of  creation  itself. 

In  order  to  proceed  methodically  in  this  investigation,  our  first 
step  must  be  to  examine  minutely,  whether  the  fishes  of  Lake  Supe- 
rior are  the  same  as  those  of  other  lakes  in  this  or  any  other  country, 
and  if  not,  how  they  differ.  To  satisfy  oui-selves  in  this  resj)ect,  we 
shall  successively  examine  all  the  families  of  fishes  which  have  repre- 
sentatives in  those  great  freshwater  seas. 
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Petromyzontid^  (Lamprey-eels.) 

There  are  families  in  all  departments  of  nature,  whose  peculiarities 
call  for  an  investigation  of  their  more  general  relations  rather  than  of 
their  structural  details.  The  Petromyzons  are  in  this  case.  Closely 
allied  together  and  circumscribed  in  a  most  natara'  fiimily,  it  it  '^  (ques- 
tion whether  they  should  be  entirely  separated  from  all  other  fishes 
to  form  a  great  group  by  themselves,  or  whether  they  belong  to  one 
of  those  great  divisions  in  which  the  individual  members  differ  widely 
from  each  other.  In  other  words,  should  the  Petromyzons  stand  by 
themselves  in  a  natural  classification  of  fishes,  as  Prince  Canino  and 
Joh.  Muller  have  placed  them,  or  shall  we  combine  them  with  skates 
and  sharks,  as  Cuvier  has  done  ?  To  answer  such  a  question,  it  is 
necessary  to  discuss  beforehand  princijJcs  of  the  utmost  importance 
in  the  study  of  natural  history,  and  above  all  to  settle  the  follow- 
ing difficulty : — ^Is  the  study  of  anatomical  structure  an  absolutely 
safe  gmde  in  the  estimation  of  the  relations  of  animals  to  each  other  ? 
Cuvier,  who  made  the  study  of  comparative  anatomy  the  foundation 
of  classification,  carried  out  this  principle  in  a  most  remarkable  man- 
ner, and  improved  the  natural  arrangement  of  animals  most  sur- 
prisingly ;  indeed,  he  made  zoology  truly  a  science  by  it ;  but  with 
a  tact  that  charaeterizes  genius,  he  limited  the  absolute  consequences 
of  this  law  by  a  true  appreciation  of  the  relative  value  of  characters ; 
introducing  at  the  same  time  with  the  principle  of  classification  ac- 
cording to  the  structure  of  animals,  that  of  subordination  of  charac- 
ters, without  which  the  first  great  principle  might  mislead  us,  instead 
of  helping  to  ascertain  the  true  relations  of  organized  beings.  Now 
it  seems  to  me  as  if  zoologists  and  anatomists  had  of  late  insisted  too 
strictly  upon  the  absolute  differences  which  exist  between  animals, 
instead  of  attempting  to  appreciate  the  relative  value  of  the  differ- 
ences noticed.  Of  course,  as  this  latter  point  rests  almost  within  the 
limits  of  individual  appreciation,  it  is  more  diflScult  to  find  the  right 
path  here,  than  in  almost  any  other  department  of  zoological  investi- 
gations ;  but  I  hope  to  be  able  to  introduce  another  great  principle 
of  zoological  classification,  which  shall  afford  a  safe  guide  to  settle 
such  doubts ;  I  mean  the  study  of  embryonic  development. 

Let  me  now  show,  in  the  present  instance,  how  I  consider  it  possible 

17 


i 


250  LAKE  8UPERI0B. 

to  be  led  by  anatomical  evidence  considered  in  its  absolate  results,  to 
combinations  strictly  opposed  to  those  which  an  additional  acqnaint- 
ance  with  embryonic  development  might  indicate. 

Guided  by  his  admirable  natural  feeling  of  aflSnities,  Cuvier  placed 
in  one  and  the  same  great  division,  sharks,  skates,  and  lamprey-eels. 
Influenced  by  anatomical  investigation,  and  indeed  by  the  most  ndiif 
ute  and  admirable  knowledge  of  their  anatomical  stmcture,  derived 
from  unparalleled  investigations,  Joh.  Miiller  concluded,  on  the  ooxt 
trary,  that  the  Gyclostomata  were  to  be  separated  from  the  other 
cartilaginous  fishes,  and  placed  by  themselves  at  the  other  end  of 
the  class.     Who  is  right  in  this  case  cannot  be  ascertained  by  any 
farther  anatomical  investigation ;  it  has  thenceforth  become  a  matter 
of  individual  appreciation,  unless  we  introduce  another  principle,  by 
which  we  can  weigh  the  real  value  of  these  remarkable  differenceSt 
Such  a  principle,  I  think,  we  have  in  the  metamorphosis  of  embiyonio 
life.     Indeed,  if  it  can  be  shown,  that  besides  the  differences  which 
exist  in  all  fishes  between  their  earliest  forms  and  their  {iill-grown 
state,  there   are  peculiarities  in  sharks,  skates,  and  lamprey-eek 
common  to  all  of  them,  from  an  early  period  of  development,  wUch 
remain  characteristic  throughout  life,  it  must  be  acknowledged  that 
these  families  belong  to  one  and  the  same  great  group,  notwithstand- 
ing their  extreme  differences  in  their  full-grown  condition.     NoW| 
such  facts  exist.     In  the  first  place,  it  is  impossible,  without  distnrih 
ing  their  true  affinities,  to  consider  an  extraordinary  development  of 
pectoral  and  ventral  fins  as  a  standard  to  appreciate  fundamental 
relations  between  fishes,  as  in  all  fishes^  without  exception^  tha/  an 
both  wanting  in  earlier  life^  and  as  there  is  scarcely  a  family  in  which 
ventrab  at  least,  are  not  wanting  in  some  genus  or  other.     We  might 
just  as  well  place  Petromyzons  among  the  eels,  as  their  cooumm 
English  name  purports,  on  the  ground  of  the  deficiency  of  thdr 
abdominal  and  thoracic  organs  of  locomotion,  as  separate  them  fPM 
the  other  Placoids.     Again,  the  peculiarities  in  the  development  of 
the  dorsal,  caudal,  and  anal  fins  in  sharks  and  skates,  and  the  diflk^ 
ences  which  exist  between  them  and  the  Petromyzons,  indicate  in 
no  way  their  affinity  or  their  difference  ;  in  Petromyzon  we  have  the 
embryonic  condition  of  vertical  fins,  where  a  continuous  fold  in  the 
skin  of  the  middle  line  extends,  as  in  all  embryo  fishes,  from  the  back 
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round  tiie  i^l,  iomida  die  abdominal  reg^n.  In  the  sharks  we 
have  distinct  yertical  fins,  as  they  generally  grow  out  of  the  continn- 
oos,  embryonic  odd  fin ;  whilst  in  skates  these  fins  disappear  almost 
entirely,  or  are  conaderably  reduced.  That  animals  in  their  embry* 
ooic  conditicm  are  neither  so  elongated  as  many  of  cylindrical  form  in 
their  foD-grown  state,  nor  so  short  as  some  others,  is  ascertsuncd  by 
the  embryology  of  snakes  and  toads.  Thus,  all  the  great  external 
diflferences  which  eidst  between  skates  and  sharks  on  one  side,  and 
Petromyzon  on  the  other,  do  not  show  that  these  animals  do  not 
bel(xig  to  the  sune  natural  group,  as  we  have  eyen*  among  the  full- 
grown  ones,  what  we  may  call  transitions  between  the  extreme  forms ; 
for  instance,  sharks  with  more  elongated  body  than  others,  with  more 
extensive  vertical  fins,  even  with  two  dorsals  and  some  without  ven- 
trals.  Again,  ttie  remarkable  form  of  skates  arises  solely  from  an 
extraordinary  development  of  the  pectorals ;  thoy  arc  nevertheless 
closely  allied  to  sharks,  notwithstanding  the  striking  difference  in  the 
poffition  of  the  gill-openings. 

As  for  the  anatomical  differences  which  exist  among  these  fishes, 
and  upon  which  so  much  stress  is  placed  as  to  make  the  want  of  a 
heaart,  in  Amphioxus,  the  foundation  for  a  peculiar  class  to  include  that 
single  fish,  let  us  not  forget,  that  there  is  an  epoch  in  embryonic  life, 
when  no  vertebrated  animal  has  yet  a  heart ;  when  the  vertebral 
column  is  a  mere  soft  continuous  cord  ;  when  the  brain  is  scarcely 
subdivided  into  lobes ;  when  the  head,  as  such,  is  not  yet  distinct 
firom  the  trunk  ;  when  the  mouth  is  a  mere  circular  opening  at  the 
anterior  extremiiy  of  the  body  ;  when  the  gills  are  simple  fissures  on 
the  sides  of  ttie  head,  or  at  what  is  to  be  a  head,  without  branchio- 
ategal  rays  or  operculum,  or  protecting  covering  of  any  kind. 

Whoever  is  familiar  with  the  anatomy  of  fishes  must  perceive,  after 
these  remarks,  that  the  peculiarities  which  characterize  Petromy- 
aon,  have  a  bearing  upon  the  embryonic  condition  of  their  structure 
even  in  their  full-grown  state,  and  do  not  by  any  means  mark  a  dif- 
ference between  them  and  the  sharks  and  skates,  any  more  than 
1>etween  them  and  any  other  family  of  fishes.  On  the  contrary, 
should  it  be  possible,  after  these  statements,  to  show  that  there  are 
important  characters,  common  to  Petromyzon,  sharks  and  skates, 
notwithstanding   their  extreme  external  differences,  it  should  be 
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acknowledged  that  Cyclostomata  and  Plagiostomata  are  only  different 
degrees  of  one  and  the  same  great  type.  Now,  such  characters  we 
have  ;  in  the  first  place,  in  the  structure  of  the  mouth,  which  differs 
so  widely  from  that  of  the  other  fishes,  and  agrees  so  closely  in  all 
Placoids,  as  MuUer  himself  has  shown  in  his  Anatomy  of  Myxinoids. 
Next,  the  t<jeth  also  airree,  in  being  arraiigcd  in  several  concentric 
series,  and  also  in  their  nncroscopical  structure,  as  well  as  in  their 
mode  of  attachment  to  the  skin  lining  the  jaw,  and^ot  to  the  bone 
itself.  We  have  other  hints  of  the  relation  between  Cyclostomes 
and  Plagiostomes  in  their  spiracles,  and  also  in  their  numerous  respi- 
ratory apertures,  so  that,  after  due  consideration,  I  come  to  the  con- 
clusion that  the  Myxinoids  and  Petromyzons,  far  from  being  the  types 
of  pecuUar  subclasses,  are  simply  embryonic  forms  of  the  great  type 
to  which  sharks  and  skates  belong,  bearing  to  these  powerful  ani- 
mals, in  a  physiological  point  of  view,  the  same  relation  which  exists 
between  Ichthyodes  and  the  tailless  batrachians. 

Of  Cyclostomata,  two  species  have  been  mentioned  as  occurring  in 
the  colder  parts  of  North  America,  both  referred  by  Dr.  Richardson 
to  the  genus  Petromyzon  proper,  but  of  which  I  have  seen  nb  trace 
myself  in  the  great  lake  region,  though  I  know  Petromyzons  to  occur 
below  Niagara  Falls.  However,  I  am  able  to  add  a  new  species  of 
this  family  to  the  fauna  of  those  waters,  which  belongs  to  the  genus 
Ammococtes,  and  was  found  in  the  mud  in  Michipicotin  River,  at  the 
landing  place  of  the  Factory,  the  first  specimens  of  which  were  picked 
up  by  the  students  when  dragging  their  canoes  along  the  shore. 

Ammoc(etes  borealis,  Agass. 

This  pretty  little  species  differs  from  all  those  already  known,  by 
easily  appreciable  characters.  It  is  at  first  sight  plainly  distinguished 
from  the  Amniocates  hicolor^  Les.  and  A.  hranchialu^  Dum.  whose 
dorsal  fin  is,  as  it  were,  divided  into  two  lobes  by  a  very  low  emarginft- 
tion ;  but  it  resembles  the  Am.  concolor,  Kirt.  and  unicolOTj  Dekay, 
in  its  dorsaffin,  being  uniformly  continuous.  It  differs,  however,  from 
this  latter,  whose  form  is  much  more  elongated,  by  the  extent  of  its 
dorsal  fin,  which  equals  one  half  of  the  whole  length  of  the  body,  wlubt 
in  the  A7n.  umcolor  it  extends  scarcely  before  the  anna.    In  the 
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indiyidnal  which  has  served  for  this  description,  the  whole  length 
exceeds  a  little  five  inches. 

The  general  form  of  the  bodv  b?  compressed,  differing  still  in 
that  respect  from  A.  unicolor^  which  is  subcylindrical,  whilst  the 
eoncohr  is  cylindrical  at  its  anterior,  and  compressed  at  its  poi^t^^rior 
part.  Our  species  is,  on  the  contrary,  in  some  manner  ribbon-like, 
and  its  length  goes  on  diminishing  regularly  from  the  neck  towards 
the  tail,  where  it  ends  in  an  attenuated  and  obtuse  caudal  lobe. 
The  neck  is  prominent,  but  the  skull  is  declivous.  The  upper  lobe 
of  the  mouth,  which  termhiates  the  anterior  extremity,  is  concave, 
the  ojMjning  of  the  cavity  which  it  circumscribes  being  turned 
downwards.  The  anterior  margin  of  tlie  lip  is  conc«ave,  the  lateral 
margins  describe  a  convex  lobe  to  the  angles  of  the  mouth.  The 
lower  lip  is  completely  distinct  from  tlie  upper,  small  and  fixed  upon 
the  anterior  of  the  lateral  marguis  of  the  upper ;  it  is  slightly  con- 
cave about  the  middle  of  its  circumference.  The  convex  lateral 
lobes  are  elliptical.  The  mouth,  ])laced  in  the  centre  of  the  funnel 
formed  by  the  two  lips,  b?  proportional  to  the  size  of  the  fish.  Wlien 
it  is  shut  it  seems  to  be  cleft  vertically,  though  in  reality  it  is  cir- 
cular. The  branched  fringes  which  surround  the  mouth,  are 
especially  developed  on  the  lower  lip  and  at  the  angles  of  the  mouth  ; 
they  lengthen,  but  are  reduced  in  thickness,  on  the  inner  side  of  the 
upper  lip,  under  the  form  of  an  isosceles  triangle,  whose  interior 
is  equally  furnished  with  them.  The  opening  of  the  nose  is  situate 
in  a  circular  depression  ])etween  the  anterior  extremity  of  the 
skull  and  the  inner  margin  of  the  upper  lip.  This  depression 
is  continued  upwards,  and  terminates  about  the  middle  of  the  skull. 
The  eyes  are  very  small  and  placed  on  the  sides  of  the  head,  at  the 
height  of  the  angles  of  the  mouth,  in  a  slight  furrow  of  the  face. 
The  branchial  openings  are  subcircular  or  convex  in  front,  truncated 
behind,  and  open  in  a  wrinkled  furrow  half  an  inch  long,  in  form  of  a 
very  elliptical  curved  hue.  The  first  branchial  opening  is  at  a  dis- 
tance of  ^  of  an  inch  behind  the  angles  of  the  mouth.  The  anus  opns 
in  a  depression  at  a  distance  of  I  of  an  inch  from  the  extremity  of  the 
caudal  fin ;  it  is  cleft  longitudinally,  and  bordered  by  two  thinned  lips. 
The  anal  fin,  very  low  at  its  origin  immediately  behind  the  anus,  widens 
a  little  as  it  advances  towards  the  caudal,  with  which  it  unites  after 
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having  produced  a  more  marked  lobe.  The  dorsal  fin  is  higher,  bat 
like  the  anal  grows  in  height  towards  the  posterior  extremity,  and 
forms  like  it  a  more  dilated  lobe  before  it  imites  with  the  candaL 
This  latter  extends  over  an  eqnal  length  above  and  below  tiie  tail. 
It  is  separated  from  the  dorsal  and  anal  fins  by  a  notch,  beyond  which 
the  fin  arises  to  the  height  of  the  terminal  lobes  of  the  two  anterm 
fins,  and  preserves  the  same  height  along  the  whole  circumference  ci 
the  tail,  under  the  form  of  an  elongated  oval.  Undulated,  annular, 
transverse  lines,  distinct  enough  on  the  sides  of  the  body,  corres- 
ponding with  the  lateral  muscles  of  the  trunk,  are  very  marked. 

This  species  is  from  Michipicotm,  where  we  have  picked  up  a  rather 
large  number  of  specimens. 

Lepidosteus. 

This  genus  of  fishes  is  known  throughout  the  United  States 
under  the  name  of  gar-pike.  It  is  a  very  singular  animal,  and  its  his- 
tory is  closely  connected  with  the  most  important  progress  which  has 
recently  been  made  in  ichthyology. 

The  first  knowledge  naturalists  had  of  this  remarkable  fish  was 
derived  from  Catesby,  who  published  a  figure  and  a  short  account 
of  it  in  his  Natural  History  of  South  Carolina. 

Linnseus,  who  received  specimens  of  the  same  species  from  Dr. 
Garden  of  South  Carolina,  introduced  it  into  his  Systema  Naturm 
under  the  name  of  Esox  osseiiSj  supposing  it  allied  to  the  common 
pickerel,  because  its  dorsal  and  anal  fins  are  opposite  to  each  other 
and  far  back,  near  the  end  of  the  tail.* 

Lacepede,  who  first  noticed  some  of  its  peculiarities,  removed  it 
from  the  genus  Esox,  and  established  a  distinct  genus  for  it,  under 
the  name  of  Lepisosteus,  which  name,  however,  not  being  quite 
grammatically  correct,  I  afterwards  modified  to  LqndoiteuSy  which 
is  now  generally  received. 

The  French  naturalist  knew  a  second  species  of  that  genus,  fix)m 
the  Mississippi,  which  he  called  Lqndosteus  Spatula.    Afterwards 

*  For  some  soOlogical  particulars  respecting  this  fish,  see  preceding  NairmtiTe* 
page  33. 
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Bafinesqne  described  seyeral  more,  which,  however,  can  scarcely  be 
identified,  as  his  descriptions  are  so  very  short  and  imperfect  as  to 
^ve  little  information  upon  their  stmctore.  In  his  Animal  Kingdom, 
CuTier  characterized  the  genus  Lepidosteus  more  correctly  than  his 
predecessors,  without,  however,  noticing  the  great  difference  which 
ensts  between  this  genus  and  the  common  Abdominales  among  which 
he  places  it. 

It  was  my  good  fortune  early  in  the  course  of  my  scientific  studies 
to  perceive  the  striking  differences  which  exist  between  these  Lepidos- 
tei  and  all  the  other  fishes  now  living  upon  our  globe  ;  and  at  the 
same  time  to  call  the  attention  of  naturalists  to  the  close  relationship 
which  exists  between  them  and  the  fossil  fishes  of  the  earlier  geologi- 
cal ages.  So  that,  after  an  extensive  study  of  the  remsdns  of  these 
ancient  inhabitants  of  olden  time,  Lepidosteus  has  become  notable  as 
the  only  living  representative  of  the  large  group  of  fishes  which  peo- 
pled, almost  exclusively,  the  waters  during  the  early  ages  of  the 
earth's  history,  and  which  has  gradually  decreased  in  number,  until, 
at  last,  he  was  left  almost  alone  to  remind  the  observers  of  the  present 
age,  of  a  once  powerful  and  widely  spread  dynasty  among  the  watery 
tribes. 

These  facts  call  for  a  close  examination  of  this  singular  fish.  In 
the  first  place,  let  me  say,  that  all  the  species  of  Lepidosteus^  of 
which  I  now  know  ten  distinct  species,  inhabit  exclusively  the  fresh 
waters  of  North  America.  This  is,  in  itself,  a  remarkable  fact, 
most  important  in  the  history  of  nature,  as  it  shows  that  far  from  de- 
riving its  inhabitants  from  other  parts  of  the  world,  America  has 
had,  and  has  now,  animals  which  are  entirely  peculiar  to  it,  and 
which  have  nowhere  any  near  relatives. 

I  am  well  aware  that  the  Bichir  of  the  Nile  is  remotely  allied  to 
the  gar-pikes,  and  that  another  species  of  Polypterus  occurs  also  in 
the  Senegal;  but  this  genus  constitutes  also  by  itself  a  peculiar 
group,  and  can  only  be  considered  as  distantly  related  to  the  Lepi- 
doetei. 

Another  remarkable  peculiarity  in  the  geographical  distribution  of 
these  fishes  consists  in  the  &ct  that  different  species  are  limited  to 
different  water  basins,  as  the  species  of  the  Middle  and  Southern 
Atlantic  States  are  as  different  from  those  of  the  Western  waters  as 
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they  are  from  the  species  which  occur  in  the  Northern  lakes ;  so 
that,  not  only  is  the  genus  located  in  a  peculiar  continent,  but  the 
individual  species  are  also  confined  to  special  re^ons  of  this  coun- 
try, from  the  great  Canadian  lakes  to  the  fresh  waters  of  Florida,  and 
from  the  Atlantic  rivers  to  the  numerous  affluents  of  the  MississippL 
New  England,  however,  has  no  species,  and  this  is  the  more  surpris- 
ing as  they  occur  further  north  in  the  St.  Lawrence,  and  further 
south  in  the  Delaware. 

The  question  now  arises,  how  this  genus  of  fishes  stands  in  its 
class ;  and  whether,  notwithstanding  their  peculiarity,  they  may  not 
be  associated  with  some  other  families. 

Before  answering  this  question,  let  me  insist  upon  another  fact, 
that,  even  if  we  take  into  account  the  nominal  species  of  Rafinesque 
and  that  beautiful  species  of  the  Northern  lakes  first  described  by 
Dr.  Richardson,  the  Lepidostei  are  only  ten  in  number.  And  if  we 
introduce  into  the  same  general  division,  the  Polypteri,  we  shall 
have  a  natural  group  of  fishes  containing  in  the  present  creation  not 
more  than  a  dozen  species.  And  even  should  we  suppose  that 
some  more  relatives  of  that  group  may  be  discovered  in  the  course  of 
time,  we  can  by  no  means  suppose  that  this  family  would  ever  contam 
as  large  a  number  of  species  as  most  of  the  other  families  of  the  class. 
We  need  only  remember  the  innumerable  species  of  suckers,  or  of 
cat-fishes,  which  occur  every  where  in  our  fresh  waters,  or  the 
various  kind  of  perch,  mackerel,  codfish,  &c.,  which  swarm  in  the 
ocean,  and  among  which  the  new  discoveries  to  be  expected  can 
hardly  be  fewer  than  among  our  Lepidostei,  to  be  satisfied  that  there 
is  here  a  remarkable  contrast  between  these  families.  It  is  therefore 
a  fact  plainly  shown  by  this  evidence,  that  the  most  natural  groups 
of  animals  which  we  discover  in  nature,  difier  widely  among  them- 
selves in  the  number  of  their  representatives. 

It  is  not  less  obvious,  that  these  groups  differ  from  each  other  in  a 
very  unequal  degree,  taken  as  general  groups  or  considered  in  the 
isolated  members  of  their  families. 

The  amount  of  difierence  which  distinguishes  the  gar-pikes  from 
the  common  pickerels,  or  from  the  trouts,  or  from  the  herrings, 
or  from  the  suckers,  is  far  greater,  for  instance,  than  that  which  dis- 
tinguishes  the    pickerels  from  the  trouts,  or  the  trouts  from  the 
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herrings ;  and  again,  the  generic  differences  which  occur  among 
the  treats,  the  graylings  and  white-fishes,  and  distinguish  them  from 
true  salmpn,  are  far  greater  than  that  which  exists  between  the  chubs, 
gudgeons,  barbels  or  carps  ;  and  the  specific  distinctions  which  may 
be  noticed  in  these  Cerent  genera  are  again  of  an  unequal  value. 
So  that  we  arrive  at  once  to  this  important  conclusion,  that 
natural  groups  in  the  animal  kingdom  show  naturally  diflFerences  of 
unequal  value,  and  that  all  attempts  on  the  part  of  naturalists  to 
equalize  the  divisions  which  they  acknowledge  in  their  researches, 
must,  as  a  matter  of  course,  result  in  failure ;  and  I  have  not  the 
slightest  doubt  that  our  classifications  have  not  been  more  improved, 
and  that  we  have  made  less  extensive  progress  in  the  knowledge 
of  the  true  relationship  between  the  various  groups  of  the  animal  king- 
dom, for  the  very  reason  that  we  have  too  often  aimed  at  an  arrange- 
ment which  the  most  familiar  facts  in  nature  plaEuily  contradict. 
Instead  of  this  desired  uniformity,  we  sometimes  observe  a  numei> 
ous  group  of  closely  allied  species  corresponding  to  another  group 
with  few,  but  more  distinct  and  more  widely  different  species,  and 
even  isolated  types,  the  relation  of  which  seems  to  branch  in 
all  directions,  without  ever  coming  very  close  to  any  other  group. 
Now,  unless  our  classifications  admit,  as  a  natural  limit,  this  diver- 
fflty,  it  will  be  impossible  ever  to  form  a  system  which  will  answer 
to  the  natural  affinities  really  existing  in  nature.  As  I  have  said  on 
another  occasion,*  classification  should  be  a  picture  from  nature,  and 
not  an  artificial  frame  of  our  own  invention,  into  which  natural  objects 
are  more  or  less  conveniently  brought  together. 

Another  important  point  of  view,  of  which  naturalists  should  never 
lose  sight,  is  the  relation  which  exists  between  animals  now  found 
alive  on  various  parts  of  the  surface  of  our  globe,  and  those  known 
to  us  only  from  fossil  remains  discovered  in  strata  of  a  different  geo- 
logical age. 

The  Lepidosteus,  however  isolated  in  the  present  creation,  had 
once  many  and  very  diversified  representatives  all  over  the  globe. 
Fossils  of  the  same  family  of  which  the  gai^pike  is  the  type,  have  been 
found  all  over  Europe  in  the  oldest  fossiliferous  beds,  in  the  strata  of 
the  age  of  the  coaJ ;  in  the  new  red  sandstone ;  in  the  oolitic  deposits, 

*  See  Principles  of  Zoology ^  by  L.  Agassiz  and  A.  A.  Oould,  Vol.  II. 
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and  oven  in  the  chalk  and  tertiary  beds«  They  ensted  in  the  same 
wide  range  upon  the  continent  of  North  America,  and  have  been  found 
in  Asia  as  well  as  in  New  Holland ;  so  that  this  family,  now  Unuted  to 
the  continent  of  North  America,  and,  if  we  include  in  it  the  Bichir 
also,  to  two  river  basins  of  Africa,  —  was  once  cosmopolite  m  its . 
geographical  distribution. 

The  natural  consequence  from  such  evidence  is,  that  we  cannot 
arrive  at  a  true  insight  into  the  relations  of  the  animal  creation,  unless 
we  study,  at  the  same  time,  the  living  animals,  and  those  which  have 
become  extinct ;  and  that  a  natural  classification  must  associate  the 
fossils  promiscuously  in  their  natural  relationship  with  the  living 
types.  The  separation  of  palaeontology  from  zoology,  for  the  sake 
of  convenience  in  the  study  of  geolo^cal  phenomena,  has  been  very 
injurious  to  the  real  progress  of  zoology,  and  is  so  entirely  unscientific, 
that  until  they  are  again  combined  under  the  same  head,  even  in  oor 
elementary  text  books,  we  can  hardly  expect  that  zoology  will  make 
the  progress  which  extensive  investigations  carried  on  singjly,  in  the 
study  of  living  and  fossil  animals,  would  lead  us  to  expect. 

Moreover,  the  identification  of  fossils  requires  a  close  inyestig|> 
tion  of  such  characters  as  are  shown  in  the  only  renuuns  of  extmet 
species  which  have  been  preserved,  and  which  are,  almost  exclusive- 
ly, their  solid  parts.  It  is  therefore  very  important  that,  in  zoolo^cal 
investigations,  more  attention  should  be  paid  to  the  characters  derived 
from  such  parts  as  are  the  only  ones  accessible  in  the  study  of  fosals. 

The  mutual  advantages  to  be  derived  from  such  a  course  cannot  but 
be  strikingly  felt  by  those  who  have  devoted  their  attention  to  the 
study  of  fossils.  It  may  even  be  said  that  the  condition  of  fossil  re- 
mains, as  they  generally  occur  in  rocks,  has  led  naturalists  to  study 
more  carefully  the  living  species,  than  they  did  before.  I  need  only 
mention  the  minuteness  with  which  the  skeletons  of  living  animals 
have  been  described  since  it  has  been  necessary  to  identify  extinct 
species  from  isolated  bones.  • 

The  skeletons  of  fishes,  which  were  neither  correctly  fiigored  in 
zoological  drawings  of  these  animals,  nor  minutely  examined  in  thar 
structure,  are  no  longer  considered  as  unworthy  of  the  attention  of 
nunute  observers.  Even  our  knowledge  of  the  stmcturo  of  the 
shells  m  mollusca  and  of  the  wings  of  insects,  has  been  improved  witb 
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reference  to  the  identification  of  fossil  rem^dns.  It  is  therefore  plain 
that  comparative  anatomy  should  be  more  extensively  and  intimately 
combined  with  zoology  than  is  generally  the  case.  The  classification 
of  the  animal  kingdom  should  no  longer  be  based  simply  upon  the 
structure  of  tiie  animals,  but  form  and  structure  should  everywhere 
and  always  be  considered  in  their  intimate  connections. 

I  have  already  alluded  to  the  narrow  circumscription  of  the  genus 
LepdosteuSi  within  the  limits  of  the  temperate  zone  of  North  Amer- 
ica. In  like  manner,  also,  the  Marsupialia,  for  instance,  are  almost 
wholly  confined  to  New  Holland,  and  the  Edentata  to  Brazil.  All 
this  goes  to  show  that  there  is  an  important  connection  between  a 
^ven  country  and  its  inhabitants,  which  rests  with  the  primitive  plan 
of  the  creation. 

The  limited  existence  of  Lepidosteus  in  North  America  in  the  pre- 
sent creation  has,  no  doubt,  reference  to  the  fact  that  North  America 
was  an  extensive  continent  long  before  other  parts  of  the  globe  had 
undergone  their  most  extensive  physical  changes.  Or  in  other 
words,  that  the  present  character  of  this  continent  has  not  been 
much  altered  from  what  it  was  when  the  ancient  representatives  of 
Lepidosteus  lived ;  while  in  other  parts  of  the  world,  the  physical 
changes  have  been  so  extensive  as  to  exclude  such  forms  from 
among  the  animals  suited  for  them. 

We  have  therefore  here  a  hint  towards  a  more  natural  and  deeper 
understanding  of  the  laws  regulating  the  geographical  distribution  of 
animals  in  general. 

There  are  animals  and  plants  whose  detailed  history  is,  as  it  were, 
at  the  same  time,  the  history  of  that  branch  of  science  to  which  they 
belong.  This  is  particularly  the  case  with  those  animals,  which, 
from  particular  circumstances,  have  thrown  unusual  light  upon  the 
relations  which  exist  between  them  and  their  allied  types.  There 
are  even  a  few  such  animals,  the  study  of  which  has  actually  marked 
the  advance  of  science.  I  cannot  notice  on  this  occasion  the  gar> 
pike  without  being  strongly  reminded  how  strikingly  this  has  been 
the  fact  with  Lepidosteus.  The  first  sight  I  had  of  a  stuffed  skin  of 
that  fish  in  the  Museum  of  Carlsruhe,  when  a  medical  student  m  the 
University  of  Heidelberg,  in  1826,  convinced  me  that  this  genus  stood 
alone  in  the  class  of  fishes ;  and  that  we  could  not,  by  any  possibility, 
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associate  it  with  any  of  the  types  of  living  fishes,  nor  succeed  in 
finding,  among  living  types,  any  one  to  associate  fairly  with  it.  It 
was  a  fact,  at  once  deeply  impressed  upon  my  mind,  that  it  stands  iso- 
lated among  all  living  beings ;  and  this  early  impression  has  gradually 
led  me  to  the  views  respecting  classification  which  I  have  expressed 
above,  and  which  have  frequently  guided  me  in  appreciating  both 
the  various  degrees  of  relationship,  and  also  the  difierences  which  I 
have  noticed  among  difierent  families ;  and,  I  may  say,  has  also  kept 
me  free  from  fanciful  attempts  at  symmetrical  classifications. 

Somewhat  later,  my  investigations  of  the  fossil  fishes  led  me  to 
the  distinct  appreciation  of  the  great  difference  there  is  between  the 
characters  of  the  class  of  fishes  in  early  geological  ages  ;  I  also 
noticed  that  all  the  bony  fishes .  of  former  ages  aqre  more  or  less 
allied  to  the  gar-pike,  and  widely  difierent  from  the  types  of 
fishes  now  prevailing.  But  the  real  nature  of  this  difierence  was 
only  gradually  understood.  I  had  not  yet  perceived  that  the  fishes 
of  older  times  had  peculiar  characters  of  their  own,  not  to  be 
found  either  among  the  more  recent  fossils  or  among  the  liv- 
ing representatives  of  that  class.  But  the  opportunity  of  study 
ing  the  skeleton  of  Lcpidosteus,  wliich  was  afibrded  me  in  Pajis  by 
Cuvier,  showed  at  once,  that  these  fishes  have  reptihan  characters.* 

The  articulation  of  their  vertebrae  differs  from  that  of  the  verte- 
broe  of  all  other  fishes  no  less  than  the  structure  of  their  scales. 
Their  extremities,  especially  the  pectoral  limbs,  assume  a  higher 
development  than  in  fishes  generally.  Their  jaws  also,  and  the 
structure  of  their  teeth,  are  equally  peculiar.  Hence,  it  is  plain 
that,  before  the  class  of  reptiles  was  introduced  upon  our  globe, 
the  fishes,  being  then  the  only  representatives  of  the  type  of  verte- 
brata,  were  invested  with  the  characters  of  a  higher  order,  embody- 
ing, as  it  were,  a  prospective  view  of  a  higher  development  in 
another  class,  which  was  introduced  as  a  distinct  type  only  at  a 
later  period ;  and  from  that  time  the  reptilian  character,  which  had 
been  so  prominent  in  the  oldest  fishes,  was  gradually  reduced,  till, 
in  more  recent  periods,  and  in  the  present  creation,  the  fishes  lost  in 


•  For  further  details,  see  my  Recberches  sur  Ics  Poissons  Fossiles,  VoL  .II.  part  2, 
p.  1—73. 
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the  saccesBiTe  creadoos  all  this  herpetological  relationship,  aud  were, 
at  last,  endowed  irith  characters  which  contrast  as  much,  when  c>>in- 
pared  with  those  of  reptiles,  as  thej  agreed  closelr  in  the  Y>egiiiiiiu^. 
Lejndostens  alone  reminds  ns,  in  our  time,  of  these  oM-fuihioucd 
characters  of  the  class  of  fishes,  as  it  was  b  former  da.-s. 

An  opportunity  Jiffonled  i:-o  bv  Johii  E'lwar'l  Grav,  Es-j.,  uf  the 
British  Museum,  of  examining  a  specimen  of  this  genus,  {reserved 
in  alcohol,  furnished  another  evidence  that  the  reptilian  character 
of  Lepidosteus  was  not  only  shown  in  its  s<jlid  {/art^,  but  was  even 
exemplified  in  the  peculiar  structure  of  its  respirat^jry  a[»paratus  and 
its  cellular  idr  bladder,  as  I  have  pointed  out  in  the  rrucceding.s  uf 
the  Zoological  Society  of  Lond«.'n.* 

One  step  further  was  made  during  this  excursion,  when,  at  Niag- 
ara, a  living  specimen  of  Lepidosteus  was  caught  fur  mo,  and  to  my 
great  delight,  as  well  as  to  my  utter  ^tonishment,  I  saw  this  firih 
moving  its  head  upon  the  neck  freely,  right  and  left  and  upwards, 
as  a  Saurian,  and  as  no  other  fii<h  in  creation  dues. 

This  reptilian  character  of  the  older  fishes  Ls  not  the  only  striking 
character  which  distinguishes  them.  Investigations  intu  the  em- 
bryonic growth  of  recent  fishes  have  leil  me  to  the  discuvery  tluit 
the  changes  wliich  they  undergo  agree,  in  many  respects,  in  a 
very  remarkable  manner,  with  the  differences  which  we  ii(»tice  be- 
tween the  fossils  of  different  ages ;  so  much  so,  that  the  peculiar 
form  of  the  vertebral  column,  and  especially  its  odd  tcriniiialion  in 
very  young  embryos,  where  the  upper  lube  uf  the  caudal. fin  is  pro- 
longed beyond  the  lower  lobe,  and  fumis  an  une(|ual,  unsymuietrical 
appendage  upwards  and  backwards,  agrees  precisely  with  the  form 
of  the  tail  of  the  bony  fishes  of  the  oldest  geological  deiK>sitrt  *,  so 
that  these  ancient  fishes  may  be  said  to  have  embryonic  j)cculiurities 
in  addition  to  their  reptilian  character.  This  fact,  so  simple  in  itself, 
and  apparently  so  natural,  is  of  the  utmost  imi)ortanco  in  the  history 
of  animal  life.  It  has  gradually  led  me  to  more  extensive  views,  and 
to  the  conviction  that  embryonic  investigations  might  throw  as  much 
light  upon  the  successive  develoj)ment  of  the  animal  kingdom  during 
the  successive  geolo^cal  periods,  as  upon  the  physiological  dcvelop- 

*  Proceed.  ZoOl.  Soc.  of  London,  Vol.  II.  page  119. 
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ment  of  individual  animals ;  and,  indeed,  I  can  now  show,  through  all 
classes  of  the  animal  kingdom,  that  the  oldest  representatives  of  any 
family  agree  closely  with  the  embryonic  stages  of  the  higher  types  of 
the  living  representatives  of  the  same  families ;  or,  in  other  words, 
that  the  order  of  succession  of  animals,  through  all  classes  and 
families,  agrees,  in  a  most  astonishing  measure,  with  the  degrees  of 
development  of  young  animals  of  the  present  age. 

This  being  the  case,  it  is  obvious  that  a  minute  investigation  of  the 
embryology  of  Lcpidosteus  would  throw  a  vast  amount  of  light  upcm 
the  history  of  the  succession  of  fishes,  of  all  geolo^cal  periods ;  and 
also  would  probably  give  the  first  indication  of  the  manner  in  which 
the  separation  of  true  ichthyological  characters  from  reptilian  cluu^ 
actei*s,  was  gradually  introduced ;  as  it  is  more  than  probable,  from 
all  we  know  otherwisp  of  the  embryology  of  animals,  that  the  young 
gar-i)ikc,  in  its  earliest  condition,  will  have  characters  truly  ichthy- 
ological, and  only  assume,  gradually,  the  peculiar  reptilian  charao- 
tors  which  distinguish  it.  But  notwithstanding  all  my  efforts  to 
secure  the  Lcpidosteus  in  the  breeding  season,  I  have  fuled  up  to 
tliis  day  to  gain  the  desired  information.  It  only  remains  for  me, 
therefore,  to  urge  naturalists  living  near  the  waters  inhabited  by 
Lcpidosteus  to  take  up  the  subject  as  early  as  an  opportunity  is 
afforded  them. 

Although  Lcpidosteus  does  not  occur  in  Lake  Superior,  I  have 
deemed  it  sufficiently  important  to  introduce  these  remarks  here,  as 
this  fish  occurs  in  all  the  northern  lakes  except  Lake  Superior,  as 
far  north  even  as  Mud  Lake,  below  Sault  St.  Marie.  Its  presence 
in  these  waters  is  another  of  the  striking  differences  which  exist 
between  the  ichthyological  fauna  of  Lake  Superior,  and  that  of  the 
other  lakes ;  and  shows  once  more,  within  what  narrow  limits  animals 
may  be  circumscribed,  even  when  endowed  with  the  most  powerful 
means  of  locomotion,  and  left  untrammeled  by  natural  barriers. 

This  Lcpidosteus  is  one  of  the  swiftest  fishes  I  know.  He  darts  like 
an  arrow  through  the  waters,  and  the  facility  with  which  he  overcomes 
rapids,  even  the  rapids  of  the  Niagara,  shows  that  the  falls  of  St 
Mary  would  be  no  natural  barrier  to  him,  if  there  were  no  nat* 
ural  causes  to  keep  him  within  the  limits  in  which  he  is  found, 
and  which  extend  from  Lake  Michigan,  Lake  St.  Clair,  and  Mud 
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Lake,  tliroagh  Lake  Erie,  and  Ontario,  down  to  the  St.  Lawrence 
and  its  outlet  into  the  sea,  into  which  this  fish  never  ventures  far, 
tfaou^  he  does  not  altogether  avoid  brackish  and  salt  water. 

Dr.  Richardson  was  the  first  naturalist  who  described  the  northern 
Lepidoeteus.  He  mentions  it  in  his  Fauna  Boreali-Americana, 
under  the  name  of  Lqndosteus  Huronenm^  and  gives  a  correct  and 
detuled  description  of  it.  Nevertheless,  it  has  been  since  mistaken, 
and  referred  to  ihe  southern  species  first  described  bj  Gatesby  and 
linnaeus,  firom  which  it  is  however  very  distinct,  both  by  the  pn> 
portions  of  its  parts,  its  scales,  its  fins,  and  especially  by  the  form  of 
its  firontal  bones,  in  which  the  suprsrorbital  emar^nation  is  much 
lower  and  more  elongated.  Again,  notwithstanding  the  descrip- 
tion of  Dr.  Bichardson,  Dr.  Dekay  has  redescribed  it  under  the 
name  of  Lepidoeteus  Bison;  and  Zadock  Thompson  has  described 
a  young  specimen  under  the  name  of  Lepidosteus  Kneatus.  At 
first,  his  description  would  seem  to  indicate  a  really  distinct 
species ;  but  I  have  ascertmed,  by  a  series  of  specimens,  that  the 
di£krences  pointed  out  are  really  the  characters  of  the  young,  and 
have  no  value  as  specific  characters ;  the  detached  lobe  formed  by 
the  upper  raylets  of  the  caudal  fin  is  gradually  united  with  the 
k)wer  rays,*  and  the  longitudinal  stripe,  which  is  well  marked  in 
young  specimens  of  a  few  inches  in  length,  gradually  vanishes,  to 
leave  only  a  few  spots  upon  the  sides,  which  even  disappear  entirely 
in  the  oldest  individuals.  The  vertical  fins  alone  remain  spotted  in 
the  adult.  The  natural  color  of  this  fish  is  a  light  greenish  gray, 
passing  downwards  into  a  dull  white. 

AciPBNSBRn)^  (^Sturgeons.) 

The  family  of  Sturgeons  is  well  characterized  and  easily  distin- 
guished from  any  other  in  the  class.  These  fishes  have  generally 
been  placed  in  the  order  of  Chondropterygians,  near  the  sharks, 
until  I  objected  to  this  association,  and  attempted  to  show  that,  not- 

•  It  is  a  Tery  remarkable  fact  that  sereral  fishes  of  the  old  Red  Sandstone  period 
hare,  in  their  ftdl-grown  state,  a  peculiar  form  of  their  caudal  fin,  which  is  nearly 
identical  with  the  form  of  the  caudal  fin  of  the  young  Lepidosteus ;  a  form  which 
is  otherwise  unknown  to  me  at  present  in  the  whole  class  of  fishes. 
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withstanding  their  extraordinary  peculiarities,  they  are  more  closefy 
related  to  the  gar-pikes,  than  to  any  other  group  of  fishes.  This 
view,  though  at  first  strongly  opposed,  is  now  generally  admitted, 
having  been  susta'med  both  by  anatomical  and  paladontolo^cal 
evidence. 

The  sturgeons  are  generally  large  ^shes,  wli'ch  live  at  the  bot- 
tom of  the  water,  feeding  with  their  toothless  mouths  upon  decom- 
posed organized  substances.  Their  movements  are  rather  slug^fihi 
resembling  somewhat  those  of  the  codfish  tribe. 

Their  geographical  distribution  is  quite  peculiar,  and  constitutes 
one  of  their  prominent  peculiarities.  Located  as  they  are,  in  the 
colder  portions  of  the  temperate  zone,  they  inhabit  either  the  fresh 
waters  or  the  seas  exclusively,  or  alternately  both  these  elements, 
remaining  during  the  larger  part  of  the  year  in  the  sea,  and  ascend- 
ing the  rivers  in  the  spawning  season.  Although  adapted  to  the 
cold  regions  of  the  temperate,  they  do  not  seem  to  extend  inta 
the  arctic  zone,  and  I  am  not  aware  that  they  have  been  observed  in 
any  of  the  waters  of  the  warmer  half  of  the  temperate  zone.  The 
great  basin  of  salt  water  lakes  or  seas  which  extends  east  of  the  Med- 
iterranean, seems  to  bo  their  principal  abode  in  the  Old  World,  or  at 
least  the  region  in  which  the  greater  number  of  species  occur ;  and 
each  species  takes  a  wide  range,  extending  up  the  Danube  and  its 
tributaries,  and  all  the  Russian  rivers  emptying  into  the  Black 
Sea.  From  the  Caspian  they  ascend  the  Wolga  in  immense 
shoals,  and  arc  found  farther  east  in  the  lakes  of  Central  Asia, 
even  as  far  as  the  borders  of  China.  The  great  Canadian  lakes 
constitute  another  centre  of  distribution  of  these  fishes  in  the  New 
World,  but  here  they  are  neither  so  numerous,  nor  do  they  ever 
occur  in  contact  with  salt  water  in  this  basin. 

Northwards,  there  is  another  great  zone  of  distribution  of  stmv 
geons,  which  inhabit  all  the  great  northern  rivers  emptying  into  the 
Arctic  Sea,  in  Asia  as  well  as  in  America.  They  occur  equally  in 
the  intervening  seas,  being  found  on  the  shores  of  Norway  and 
Sweden,  in  the  Baltic  and  North  Sea,  as  well  as  in  the  Atlantic 
Ocean,  from  which  they  ascend  the  northern  rivers  of  Germany,  as 
well  as  those  of  Holland,  France,  and  Great  Britam.  Even  the 
Mediterranean  and  the  Adriatic  have  their  sturgeons,  though  few 
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in  number.  There  are  also  some  on  the  Atlantic  shores  of  North 
America,  along  the  British  Possessions  as  well  as  the  Northern  and 
Middle  United  States.  They  seem  to  be  exceedingly  numerous  in 
the  northern  Pacific,  being  found  everywhere  from  Behring's  Straits 
and  Japan  to  the  northern  shores  of  China,  and  on  the  north-west 
coast  of  America,  as  far  south  as  the  Columbia  River.  Again,  the 
80  called  western  waters  of  the  United  States  have  their  own 
species,  from  the  Ohio  down  to  the  lower  portion  of  the  Mississippi, 
but  it  does  not  appear  that  these  species  ascend  the  rivers  from  the 
Gulf  of  Mexico.  I  suppose  them  to  be  rather  entirely  fluviatile,  like 
those  of  the  great  Canadian  lakes. 

Beyond  the  above  limits  southwards  there  are  nowhere  sturgeons 
to  be  found,  not  even  in  the  Nile,  though  emptying  into  a  sea  in 
which  they  occur;  and  as  for  the  great  rivers  of  Southern  Asia  and 
of  tropical  Africa,  not  only  the  sturgeons,  but  another  family  is 
wanting  there,  I  mean  the  family  of  Goniodonts  which  in  Central 
and  Southern  America  takes  the  place  of  the  sturgeons  of  the 
North.  Again,  all  the  species  in  difiFerent  parts  of  the  world  are 
different. 

It  is  a  most  extraordinary  fact,  which  will  hereafter  throw  much 
light  upon  the  laws  of  geographical  distribution  of  animals  and  their 
mode  of  association,  viz.,  that  certain  families  are  entirely  circum- 
scribed within  comparatively  narrow  limits,  and  that  their  special 
location  has  an  un({uestionable  reference  to  the  location  of  other  ani- 
mals ;  or  in  other  words,  that  natural  families,  apparently  little  related 
to  each  other,  are  confined  to  difierent  parts  of  the  world,  but  are 
linked  together  by  some  intermediate  form,  which  itself  is  located  in 
the  intermediate  track  between  the  two  extremes.  In  the  case  now 
before  us,  we  have  the  sturgeons  extending  all  around  the  world  in 
the  northern  temperate  hemisphere,  in  its  seas  as  well  as  in  its  fresh 
waters,  all  closely  related  to  each  other.  Neither  in  Asia  nor  in 
Africa  is  there  an  aberrant  form  of  that  type,  or  any  representative 
type  in  the  warmer  zones ;  but  in  North  America  we  have  the 
genus  Scapliirhynchus,  which  occurs  in  the  Ohio  and  Mississippi,  and 
which  forms  a  most  natural  link  with  the  family  of  Goniodonts,  all  the 
species  of  which  are  confined  exclusively  to  the  fresh  waters  of 
Central  and  South  America.    The  cloeeness  of  this  connection  will  be 

18 


266  LAKB  SUPERIOR. 

at  once  perceived  by  attempting  to  compare  the  species  of  true 
Loricariae  with  the  Scaphirhynchns.  I  know  very  well,  that  the 
affinities  of  Goniodonts  and  Siluroids  with  sturgeons  are  denied,  bat 
I  still  strongly  insist  upon  their  close  relationship,  which  I  hope  to 
establish  satisfactorily  in  a  special  paper,  as  I  continued  to  insist 
upon  the  relation  between  sturgeons  and  gar-pikes,  at  one  time 
positively  contradicted,  and  even  ridiculed.  I  trust  then  to  be  able 
to  show,  that  the  remarkable  form  of  the  brains  of  Silaridse  comes 
nearer  to  that  of  sturgeons  and  Lcpidostei,  than  to  that  of  any 
other  family  of  fishes.  This  being  the  case,  it  is  obvious,  that  there 
must  be  in  the  physical  condition  of  the  continent  of  America  some 
inducement  not  yet  understood,  for  adaptations  so  special  and  so 
different  from  what  we  observe  in  the  Old  World.  Indeed,  such  anal- 
ogies between  the  organized  beings  almost  from  one  pole  to  another, 
occur  from  man  down  to  the  plants  in  America  only,  among  its  native 
products ;  while  in  the  Old  World  plants  as  well  as  animals  have  more 
circumscribed  homes,  and  more  closely  characterized  features  in  the 
various  continents  at  different  latitudes. 

As  for .  the  species  of  sturgeons  which  occur  in  the  Canadian 
lakes,  I  know  only  three  from  personal  examination,  one  of  which  was 
obtained  in  Lake  Superior,  at  Michipicotin,  another  at  the  Pic,  and  the 
third  at  the  Sault :  though  I  know  that  they  occur  in  all  other  Cana- 
dian lakes,  yet  it  remains  to  be  ascertained  how  the  species  said  to  be 
so  common  in  Lake  Huron,  compare  with  those  of  Lake  Superior,  and 
with  those  in  the  other  great  lakes  and  the  St.  Lawrence  itself.  As 
for  the  Atlantic  species,  ascending  the  rivers  of  the  United  States 
west  and  south  of  Cape  Cod,  I  know  them  to  differ  from  those  of  the 
lakes,  at  least  from  those  which  I  possess  from  Lake  Superior.  The 
number  of  species  of  this  interesting  family  which  occur  in  the  United 
States  is  at  all  events  far  greater  than  would  be  supposed  fix)m  an 
examination  of  the  published  records.  Upon  close  comparison  of  the 
specimens  in  my  collection  from  different  parts  of  the  country,  and 
in  different  museums,  as  those  of  the  Natural  History  Society  of 
Boston,  of  Salem,  of  the  Lyceum  of  New  York,  my  assistant,  Mr. 
Charles  Girard,  and  myself  have  discovered  several  species  not  yet 
described.     For  this  comparison  I  was  the  better  prepared  as  I  had 
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an  opportimilj  in  former  years  of  stadying  ahnost  all  the  European 
species  in  a  fresh  condition,  during  a  prolonged  visit  in  Vienna. 

AciPBNSER  LiEvis,  Agass.  ^ 

This  species,  one  of  the  largest  of  the  genus,  is  from  the  Pic. 
The  length  of  the  specimen,  of  which  I  possess  the  head  and  the 
fins,  and  which  was  in  fresh  condition  when  I  examined  it,  was  four 
feet  fflx  inches.  The  head,  which  is  contained  two  and  a  half  times  in 
the  whole  length,  is  subconical  and  a  little  flattened  below ;  the  upper 
surface  forms  an  uniformly  descending  line  from  the  occiput  to  the  ex- 
tremity of  the  snout,  somewhat  elliptical  beyond  the  eyes,  thus  ^ving 
to  the  latter  a  slightly  recurved  appearance.  From  the  level  of  the 
eyes  to  the  centre  of  the  skull,  on  the  middle  line  of  the  head,  there 
exists  an  equally  elongated  surface,  more  flattened,  being  the  rudi- 
ment of  a  longitudinal  dimple ;  finally,  on  the  occipital  part  of  the  skull 
we  observe  a  small  keel,  where  the  two  bones  of  this  region  begin 
to  become  convex,  in  order  to  pass  to  the  cutting  plates  of  the  back. 

The  surface  of  the  bones  which  form  the  exterior  covering  of  the 
head,  is  invested  with  small  tubercles  of  enamel,  of  a  circular  form 
with  obtuse  summits.  At  first  without  apparent  order,  at  the  very 
centre  of  the  bone  they  become  linear,  radiating  to  the  circumfer- 
ence. Their  greatest  development  occurs  in  the  occipital  region  and 
on  the  transverse  line  level  with  the  nostrils.  On  the  middle  part 
of  the  head  these  tubercles  become  thinner,  and  on  the  extremity  of 
the  snout  they  are  reduced  to  a  fine  reticulation.  The  sides  of  the 
head  have  only  a  very  few  asperities.  The  only  bone  on  which  they 
are  developed  is  the  operculum,  and  it  is  only  in  its  posterior  half 
that  they  radiate  from  the  centre  towards  the  margin.  A  few  rows 
only  are  directed  towards  the  upper  part  of  the  head.  The  other 
bones  constituting  the  opercular  apparatus  are  covered  with  a 
membrane  finely  roughed  at  the  surface.  The  bones  placed  at 
a  small  distance  behind  the  eye  and  limiting  the  anterior  margin  of 
the  branchial  cavity,  bear  a  few  blunt  tubercles  irregularly  dis- 
tributed on  their  surface.  The  branchiostegal  membrane  is  naked 
.and  smooth,  attached  by  a  thin  shred  to  the  posterior  part  of  the 
operculum,  and  passes  before  the  pectoral  fin,  to  which  it  is  con- 
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tigaous ;  beyond  this  it  dilates,  in  order  to  shut  the  branchial  cavify 
at  the  lower  part  of  the  head,  forming  a  very  open  curved  line ; 
finally  it  terminates  at  a  small  distance  from  the  mouth.  The  eyes 
are  at  a  distance  of  three  and  six-eighths  inches  from  the  end  of  the 
snout.  Their  form  is  subcircular,  their  pupil  transversely  cleft. 
Their  immediate  covering  is  a  smooth  membrane,  which  contmues 
below  to  the  anterior  extremity,  where  it  becomes  reticulated,  but 
without  any  appearance  of  the  smallest  plate  on  its  surface.  At  the 
anterior  and  upper  part  of  the  eye  is  a  small  protuberance  projecting 
over  the  depression  in  which  the  nostrils  are  situated.  These  latter 
open  at  the  surface  by  two  orifices  on  each  side.  Tlie  one  of  an 
elliptical  form  with  a  free  opening,  occupies  a  prominent  position,  so 
that  it  would  be  observed  from  both  sides  of  the  head,  looking  at  it 
from  above.  The  other,  a  larger  one,  has  the  form  of  a  crescent,  with 
its  convexity  turned  towards  the  eye,  and  placed  a  littie  obliquely 
on  the  vertical  Ime,  extending  below  the  lower  line  of  the  eye  for 
two-thirds  of  its  length. 

The  lower  portion  of  the  head  appears  as  a  flat  surface  rising 
insensibly  from  the  anterior  margin  of  the  mouth  to  the  extremity  of 
the  snout.  This  latter  rises  gradually  in  an  oblique  line,  which  begins 
in  front  of  the  barbels.  The  middle  line  is  convex,  the  margins  are 
inclined.  The  barbels,  four  in  number,  are  situated  in  pairs  on  both 
sides.  The  two  paira  are  a  little  more  distant  from  each  other  than 
the  two  barbels  of  the  right  and  left  side.  Their  length  is  nearly 
the  same,  of  about  two  inches  ;  their  form  subconical,  growing  thinner 
at  their  extremity.  Behind  the  barbels  we  notice  a  subquadrangular 
depression  in  which  their  base  is  concealed  when  they  bend  back- 
wards. The  mouth  is  situated  on  the  anterior  half  of  the  lower 
part,  in  a  transversal  notch ;  it  extends  from  one  side  of  the  head 
to  the  other,  the  posterior  margin  being  almost  straight,  the  anterior 
having  an  elliptical  outline  on  the  middle  line.  A  thick  membrane, 
with  a  glandular  and  undulating  surface,  surrounds  the  jaws,  leav- 
ing the  symphysis  of  the  lower  jaw  free.  Both  extremities  are 
attached  to  the  anterior  third  part  of  both  lower  maxillary  bones, 
sending  a  small  membranous  expansion  towards  the  symphysis,  tak- 
ing afterwards  the  direction   towards  the  angles  of  the  month. 
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Here  the  membrane  is  thickened  considerably,  and  continues  so  on 
the  whole  circumference  of  the  upper  jaw,  following  its  outlines. 

The  mouth  is  protractile,  and  when  projected  outwards  carries 
with  it  the  surrounding  membrane.  The  jaws  are  weak,  both  max- 
illary branches  of  the  upper  and  lower  jaw  uniting  by  means  of  a 
tendinous  membrane.  The  extremity  of  the  tongue  is  round,  cov- 
ered with  a  thick  membrane,  with  a  wrinkled  surface  perforated  with 
small  mucous  holes. 

A  thick  layer  of  mucosity  covers  the  surface  of  the  head.  This 
mucosity  is  secreted  by  the  crypts  of  the  skin ;  these  are  especially 
very  conspicuous  on  the  space  situated  between  the  mouth  and  the 
snout,  and  on  the  upper  side  of  the  latter.  They  have  the  appear- 
ance of  irregular  meshes  excavated  in  the  skin,  at  the  bottom  of 
which  we  distinguish,  by  means  of  a  magnifying  glass,  the  crypts 
which  line  its  surface. 

The  body  is  of  a  regular  form,  diminishing  insensibly  from  the 
anterior  side  backwards  to  the  dorsal  and  anal  fins,  behind  which  it 
decreases  rapidly  towards  the  tail.  This  latter  goes  on  tapering,  then 
turns  up  obliquely,  arching  itself  slightly  over  the  lower  lobe  of  the 
caudal.  The  surface  of  this  caudal  prolongation  is  covered  with 
small  elongated  escutcheons,  which  become  the  more  slender  the 
more  they  rise  along  the  caudal  arch.  They  begin  above  the  last 
escutcheon  of  the  lateral  row,  much  resembling  the  scales  of  the  tail 
in  Lepidosteus. 

The  five  rows  of  escutcheons  on  the  sides  of  the  body  and  along 
the  back  are  scarcely  visible,  for  they  are  hidden  in  the  thickness 
of  the  body. 

The  upper  lobe  of  the  caudal  fin  is  composed  in  its  whole  extent 
of  spinous  rays,  generally  short  and  much  inclined  backwards,  di- 
mimshing  in  length  the  more  they  recede,  and  becoming  rudimen- 
tary at  their  termination.  The  lower  lobe,  which  gives  to  the  cau- 
dal fin  its  general  form,  is  exclusively  composed  of  articulate^  and 
dichotomous  rays.  Those  of  the  lower  margin,  much  the  largest 
and  longest,  remain  undivided  for  two-thirds  of  their  length ;  they 
seem  even  to  follow  a  direction  peculiar  to  them  by  a  slightly  con- 
cave line.  The  other  rays  grow  more  and  more  slender  the  more 
they  rise  above  the  lobe.     They  bifurcate  first  in  the  middle,  and 
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mibsequently  several  times  at  a  distance  which  varies  for  every 
ray.  The  lower  lobe  of  the  caudal  extends  not  so  far  backwards  as 
the  upper.  This  latter  has  the  form  of  a  very  open  arch ;  the 
lower  is  convex  below.  The  line  which  joins  both  extremities  is 
oblique  within  the  upper  half ;  on  the  middle  line  it  becomes  con- 
cave, giving  to  the  posterior  margin  of  this  fin  the  form  of  an 
irregular  crescent. 

The  dorsal  fin  is  equally  notched,  forming  a  crescent  on  its  termi- 
nal margin.  All  the  rays  which  compose  it  are  articulated.  Those 
of  the  anterior  margin,  four  times  longer  than  those  of  the  posterior, 
are  arched  backwards,  undi\4ded  through  their  whole  extent.  The 
other  rays  dichotomize  in  the  same  manner  aa  those  of  the  caudal. 

The  anal,  longer  than  broad,  is  placed  opposite  and  somewhat 
behind  the  dorsal.  Its  form  is  oblong,  the  inner  and  outer  margins 
are  rounded  ;  the  posterior  margin  is  straight,  bending  slightly 
inwards  at  the  middle.  The  rays  are  similar  to  those  of  the  dorsal. 
Those  of  the  lower  margin  being  the  longest  and  remaining  undivided 
through  the  whole  extent ;  those  of  the  outer  margin  dichotomize 
like  those  of  the  dorsal. 

The  ventral  fins,  as  broad  as  they  are  long,  are  placed  half  way 
between  the  pectorals  and  the  anal.  Their  posterior  margin  is  almost 
square,  the  inner  slightly  sinuous,  the  outer  rounded.  The  rays 
of  the  former  dichotomize  from  their  basis,  those  of  the  latter  are 
undivided,  like  those  of  the  other  fins. 

The  pectorals  are  of  all  fins  the  most  developed.  Their  greatest 
length  is  seven  inches  and  a  half,  and  their  breadth  nearly  four  inches. 
Their  form  is  a  rather  regular  oval,  setting  aside  their  margin  of  inser- 
tion, which  for  two-thirds  of  its  extent,  from  the  outer  margin,  forms 
a  straight  line,  directing  itself  obliquely  towards  the  interior  of  the 
fin,  whilst  on  the  other  third  we  observe  a  curve  which  brings  the 
inner  margin  of  the  fin  back  upon  itself.  The  rays  of  this  margin 
become  excessively  slender,  and  remain  undivided,  like  those  of  the 
outer  margin.  Those  of  the  centre  dichotomize  according  to  the 
common  rule. 

The  number  of  rays  in  the  fins  is  as  follows :  P.  39  to40  ;  D.  34  ; 
V.  26  ;  A.  23.  We  may  count  as  many  as  fifty  to  sixty  on  the  lower 
lobe  of  the  caudal,  but  they  become  indistinct  beyond  this  number. 
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A  character  common  to  all  fins  is  to  hare  the  outer  mar^  sen- 
Ahly  thicker  than  the  inner,  which  become^  thin  and  membranous. 
It  is  also  in  this  outer  margin  that  are  found  the  largest  rays, 
arched  from  within  outwards,  undivided  in  the  greatest  part  of  their 
extent,  thus  giving  them  a  peculiar  aspect.  Small  tubercles  are 
observed  in  the  outer  third  of  the  rajs  where  they  are  most 
dichotomized. 

The  color  is  of  an  uniform  blackish  brown,  which  extends  to  the 
fins  ;  it  is  a  little  less  intense  on  the  head,  on  the  lower  half  of  the 
sides  below  the  middle  line  it  has  a  yellowish  reflection.  A  pale  white 
exists  over  the  lower  part  of  the  head  and  the  abdomen,  as  far  as 
the  under  surface  of  the  tail. 

This  species  resembles  the  A.  rubicundus  of  Lesueur,  who  describes 
two  varieties  of  it,  one  found  with  the  true  rubicundm  in  Lakes 
Erie  and  Ontario;  the  other  inhabiting  the  Bivcr  Ohio.  The 
descriptions  which  he  has  given  of  them  do  not  enable  us  to  recog- 
nize our  species  in  either  of  these  varieties. 

AciPEi^SBa  CABBONABius,  Agass. 

The  general  form  of  this  species  is  rather  thick  and  short  than 
slender.  The  back  is  proportionally  very  elevated  and  very  convex 
from  the  occiput  to  the  anterior  margin  of  the  dorsal  fin,  from  whence 
the  body  begins  to  grow  considerably  slender  towards  the  tail,  which 
last  rises  obliquely  in  order  to  form  the  higher  arch  of  the  caudal 
fin.     (Plate  5,  fig.  1.) 

The  total  length  is  one  foot  two  inches  and  a  half.  The  head  is 
contained  three  times  and  a  half  in  this  length.  The  face,  from  the 
anterior  margin  of  the  branchial  cavity  to  the  extremity  of  the  snout, 
equals  the  fourth  part  of  the  length  of  the  trunk.  The  snout,  from 
the  orifices  of  the  nostrils  is  contained  seven  times  in  this  length. 

The  head  itself  is  depressed,  flattened,  uniformly  inclined  from 
the  occiput  beyond  the  nostrils,  where  the  snout  rises  considerably, 
growing  thinner  on  its  margins,  which  circumstance  gives  it  a  convex 
form.  Seen  from  above,  its  shape  is  that  of  an  elongated  triangle. 
The  upper  surface  is  quite  uniform,  having  only  one  slight  depression 
on  the  middle  Ime,  bordered  by  two  small  carinas  of  the  fix)ntal  and 


272  LAKE  SUPERIOR. 

parietal  bones.  Small  plates  continne  on  the  snout  to  its  extremitj^ 
and  are  prolonged  on  the  sides  before  the  nostrils,  but  do  not  reach 
the  lower  circumference  of  the  eye.  All  these  bones  are  covered 
with  fine  granules,  disposed  'in  Tmear  rows  in  the  direction  of  the 
head.  The  eyes  occupy  the  upper  region  of  the  face.  They  are 
oval  and  have  their  largest  diameter  longitudinal.  They  are  em- 
rounded  with  a  smooth  zone  on  their  lower  circumference,  limited 
above  by  the  bones  of  the  skull,  and  behind  by  a  bone  which  sepa- 
rates them  from  the  opercular  apparatus  and  the  branchial  cavity. 
Another  bone,  which  is  triangular,  bein^  the  continuation  of  the 
preceding,  limits  the  posterior  margin  of  the  face  and  completes  the 
anterior  margin  of  the  branchial  cavity.  The  nostrils,  situated  in  a 
depression  which  is  reserved  for  them  before  the  eyes,  open,  as  is 
common,  at  the  surface,  by  two  holes  pierced  laterally,  of  which  the 
upper,  the  smallest,  is  subcircular  and  free,  the  lower  oblong,  vertical 
and  protected  by  a  small  membrane  at  its  anterior  margin.  The  smaS 
plates  which  cover  the  snout  reach  not  so  far  as  the  bone  of  the 
lower  angle  of  the  face.  The  opercular  bone  is  covered  with  these 
fine  granules  disposed  in  striae  radiating  from  the  centre.  The 
membrane  which  invests  it  and  which  shuts  the  respiratory  opening 
in  front,  is  covered  with  a  fine  rasp,  which  continues  on  the  sides 
of  the  head  to  the  angle  of  the  mouth.  The  branchiostegal  mem- 
brane proper  is  naked  and  very  thin.  It  surrounds  the  opercular 
bone  from  the  upper  margin  of  the  branchial  cavity,  and  is  prolonged 
and  becomes  wider  a  little  above  the  branchial  opening  behind  the 
pectoral  fins  and  beneath  the  head. 

The  inferior  surface  of  the  head  is  level,  with  the  snout  a  little 
raised.  The  mouth  opens  in  a  depression  behind  the  eyes.  Its 
general  form  is  the  same  as  in  the  A.  Icevis,  (see  pi.  5,  f.  2.;) 
it  is  protractile  as  in  this  latter,  but  the  membranous  fold  which 
surrounds  the  jaws,  is  smooth  on  its  whole  anterior  circumference, 
where  it  appears  only  as  a  wrinkle  surrounding  the  jaw.  It  thickens 
at  the  angles  of  the  mouth  and  terminates  in  a  flattened  flap,  o{ 
glandular  appearance,  on  the  third  quarter  of  the  extent  of  the  lower 
jaw,  leaving  the  symphysis  bare.  The  palate  and  the  tongue  have 
sinuous  and  transveree  wrinkles  on  their  surface. 

Four  thread-like  barbels  half  an  inch  long,  are  placed  mid-waj 
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between  the  mouth  and  the  termination  of  the  snout,  a  little  nearer 
however  to  the  mouth.  On  this  face,  though  generally  flattened,  we 
may  observe  a  median  longitudinal  swelling,  having  on  each  side  a 
depression  with  widened  margins.  This  skin  is  bare,  although  cov- 
ered upon  its  surface  with  a  net  of  irregular  meshes  in  which  we 
observe  small  holes  which  secrete  the  mucosity,  as  in  ^.  Icevis. 

The  escutcheons  of  the  dorsal  row  are  twelve  in  number,  well  de- 
veloped, and  a  rudimentary  thirteenth  applied  to  the  anterior  margin 
of  the  dorsal.  They  are  so  near  to  one  another  that  some  are  even 
dightly  imbricated.  Their  general  form  is  heart-shaped,  broader 
than  long,  the  two  sides  limited  by  a  regular  denticulated  curved 
line,  lising  abruptly  so  as  to  form  a  very  sharp  median  carina, 
terminated  at  the  two  posterior  thirds  in  a  hook,  whose  point  is 
tamed  backwards.  Their  surface  is  covered  with  radiating  lines, 
owing  to  the  linear  arrangement  of  their  tubercles,  which  are  exces- 
rively  small,  and  acute.  On  the  space  between  the  posterior  mar- 
gin of  the  dorsal  and  the  origin  of  the  caudal  we  observe  three 
small  plates.  The  largest  is  situated  on  the  side  of  the  dorsal,  the 
two  smaller  follow  immediately  and  are  arranged  in  pairs.  Their 
surface  is  equally  covered  with  small  acute  tubercles,  but  the  cen 
tre  is  scarcely  indicated  by  a  larger  tubercle,  whence  the  others 
radiate.     (See  pi.  5,  fig.  3.) 

The  lateral  escutcheons  are  from  thirty-two  to  thirty-three  in  num- 
ber, of  irregular  oblong  form,  with  the  two  sides  retracted.  The 
anterior  margin  is  concave,  the  posterior  convex,  slightly  notched 
in  the  middle.  The  median  carina  is  but  slightly  prominent,  the 
sides  of  course  but  little  inclined  ;  the  hook  which  rises  above  it  is 
slightly  curved  backwards ;  sometimes  it  is  bifurcated  at  its  point. 
The  surface,  as  usual,  is  covered  with  small  granules  in  radiating 
rows.  Their  position  in  relation  to  the  body  is  oblique  from  before 
backwards.  They  are  less  serrated  than  those  of  the  back,  and  di- 
minish gradually  as  they  approach  the  tail. 

The  escutcheons  of  the  abdominal  region,  from  seven  to  eight  in 
Dumber,  extending  over  the  space  contained  between  the  posterior 
margin  of  the  pectoral  and  the  anterior  margin  of  the  ventral 
fins,  resemble  much  in  their  general  outlines  those  of  the  back. 
Their  form  is  perhaps  more  rounded,  though  they  do  not  form  a 
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regular  circle.  They  are  quite  as  much  inclined,  and  tiidr  hoob 
«rc  stronger,  and  more  arched  at  the  point.  The  radiating  stds 
are  also  more  visible. 

In  front  of  this  double  row  of  escutcheons  and  as  if  forming  tbor 
immediate  continuation  on  the  inner  side  of  the  pectoral  fins,  and 
in  front  of  them,  we  observe  a  subtriangular  bone,  the  anterior 
side  of  which  is  concave,  bordering  the  branchial  opening  benaalL 
These  two  bones  are  contiguous  on  their  anterior  angle,  and  foim 
by  their  reunion  a  convex  curved  line  along  the  sides  of  the  moniii, 
to  which  the  branchiostegal  membrane  is  attached.  A  prominent 
carina,  but  unprovided  with  hooks,  Extends  along  the  median  line 
from  the  posterior  angle.  A  single  wrinkle  indicates  on  the  middle 
of  the  anterior  angle  the  rudiment  of  a  carina.  The  striae  radiate 
from  those  two  centres.  The  bone  of  the  anterior  part  of  the  pecto- 
rals and  upon  which  tiiese  fins  articulate,  is  small  and  hidden  under 
the  skin. 

An  odd  elliptical  escutcheon  with  regular  outlines  is  situated  in  the 
middle  of  the  space  between  the  anus  and  the  anal  fin.  It  has  a  slight 
median  carina,  over  which  projects  an  elliptical  hook.  A  rudimeot 
of  an  escutcheon  leans  towards  the  anterior  margin  of  the  anal. 

The  anus  opens  in  a  small  depression  immediately  behind  the 
ventrals,  at  a  distance  of  about  two-thirds  of  an  inch  from  their  pos- 
terior margin,  and  one  inch  and  three-sixteenths  from  the  anterior 
margin  of  the  anal.  It  is  small  and  surrounded  by  a  cutaneoos 
membrane,  bilobed  on  the  posterior  side. 

The  skin  over  the  whole  space  which  the  escutcheons  do  not 
cover  is  rough  to  the  touch.  Small  tubercles  with  acute  points 
cover  uniformly  its  surface,  being  every  where  of  equal  ose 
and  at  an  equal  distance  from  each  other.  On  the  terminal  areh 
of  the  tail  they  become  lengthened  and  flattened,  and  invest 
the  whole  space  like  scales. 

The  fins  are  generally  small;  the  dorsal,  broader  than  it  is 
high,  is  triangular  with  the  upper  margin  concave.  It  is  com- 
posed exclusively  of  soft  rays,  with  the  exception  of  a  fulcnim 
situated  on  its  anterior  margin.  The  rays  are  articulated  and 
subdivided  only  at  their  extremity. 

The  upper  lobe  of  the  caudal  is  formed  of  small  bony  rays,  short 
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and  strongly  inclined  backwards,  not  reaching  the  extremity  of 
the  fin.  The  rays  of  the  lower  lobe  do  not  differ  from  those  of 
the  dorsal.  They  bifurcate  like  these  latter,  but  at  the  extremity 
only.  The  posterior  margin  of  this  lobe  is  notched,  in  the  form 
of  a  crescent  and  elongated  in  its  upper  part,  along  the  arch  of 
the  tiul.    The  notch  is  not  deep  in  the  lower  part. 

The  anal  is  opposite  to  the  dorsal,  beyond  which  it  extends 
backwards.  It  is  narrow,  elongated,  almost  twice  as  high  as  it  is 
broad.  The  inner  and  outer  margins  are  almost  straight,  the 
terminal  oblique  margin  slightly  curved.  The  rays  are  slender, 
bifurcated  at  their  extremity  only. 

The  ventrals,  similar  in  their  form  to  the  anal,  are  situated  at 
the  posterior  third  of  the  body.  Their  structure  has  nothing  that 
distinguishes  them  from  the  anal. 

The  pectorals  are  as  in  the  w^.  Icevis  the  largest  of  all  the  fins. 
Their  form  is  lengthened,  the  terminal  margin  is  obliquely  rounded, 
and  passes  to  the  inner  margin  by  an  arch.  The  anterior  and  outer 
margin  bears  a  spinous  ray,  bent  beyond  its  insertion,  imd  curving 
mwards  a  little  before  the  point.  It  does  not  reach  the  extremity 
of  the  fin.  It  is  flattened  in  the  horizontal  diameter  of  the  fin ; 
its  basis  is  three-sixteenths  of  an  inch  broad  and  terminates  in  an 
obtuse  point,  in  the  margin  of  the  fin.  The  surface  is  striated  longi- 
tudinally on  both  surfaces,  alternating  with  small  furrows  and 
wrinkles.     The  soft  rays  are  as  in  the  other  fins. 

The  general  color  is  of  a  yellowish  brown  on  the  upper  half 
of  the  body,  the  yellow  growing  purer  on  the  sides  and  beneath 
the  belly.  A  large  spot  of  an  intense  black,  and  an  elongated 
quadrangular  form  occupies,  on  the  middle  of  the  back,  the  space 
between  the  dorsal  and  lateral  series  of  shields.  A  second  pair 
of  large  spots  of  the  same  color  occupies  the  same  position  on 
the  sides  of  the  dorsal  fin,  on  which  they  even  encroach  a  little. 
Other  small  spots  are  distributed  over  the  sides  of  the  fish 
from  the  opercular  apparatus  (itself  included)  to  the  tail  and 
the  fins,  ^ving  thus  to  the  whole  fish  a  dotted  appearance. 

P.  1,  48-36 ;  V.  26-28 ;  D.  36 ;  A.  26-28.  C.  lower  lobe 
more  than  sixty. 
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The  only  specimen  of  this  species  which  is  in  my  poflsessioa 
was  found  at  Michipicotin  on  the  north-east  shore  of  Lake  Superior. 

Though  this  species  is  very  similar  in  its  general  characters  to 
the  Acipenser  maculosus  Lesueur,  from  the  Ohio,  we  have  not^ 
however,  been  able  to  identify  it.  The  description  which  this  au- 
thor gives  of  his  species  is  so  vague  that  he  does  not  even  teB 
US  the  form  of  the  fins.  The  formula  of  their  rays  is  far  finom 
corresponding  with  that  of  our  species.  Nor  is  the  abdominal  series 
of  plates  the  same ;  those  of  the  sides  and  back  seem  to  resemUa 
it  more  closely.  The  snout  is  also  more  slender;  bnt  had  not 
Lesueur  mentioned  that  the  species  which  he  saw  is  of  small  size, 
we  might  have  supposed  that  our  specimen  was  the  young,  which 
have  generally  the  snout  more  pointed  than  full-grown  specimens. 

Acipenser  rhynch.kus,  Agass, 

This  species  is  very  similar  to  the  preceding;  it  differs  from 
it  only  in  a  few  characters  which  we  shall  here  enumerate  briefly. 
The  body  is  more  slender  and  diminishes  less  abruptly  towards 
the  caudal  region.  The  curve  of  the  back  is  more  elliptical; 
slightly  concave  at  a  small  distance  behind  the  head,  where  the 
third  escutcheon  is  sensibly  smaller.  The  head  is  contained  about 
four  times  in  the  whole  length.  The  face,  from  the  anterior 
margin  of  the  branchial  cavity,  forms  the  fiflh  part  of  the  length 
of  the  tnmk,  and  the  snout  from  the  nostrils  is  in  the  propo^ 
tions  of  one  to  five.  The  whole  length  of  the  fish  is  nearly  twenty- 
three  inches.  The  head  is  slender,  elongated,  proportionally  na^ 
row ;  its  upper  surface  is  very  sloping,  forming  a  line  feebly  broken 
at  the  level  of  the  nostrils.  A  sinus  quite  deep,  widened  on 
both  sides,  extends  along  the  median  line  of  the  skull ;  narrow 
at  the  top,  it  widens  before  it  disappears  upon  the  snout.  The 
fronta-l  and  parietal  bones  are  carinated  in  their  middle.  The 
snout  is  pointed,  but  truncated.  It  is  completely  covered  with 
small  plates  which  pass  before  the  nostrils  and  go  to  join  again 
the  bone  which  terminates  the  lower  and  posterior  angle  of  the 
face.     The  nostrils  open  in  a  bare  space  which  is  situated  under 
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the  eye.  Their  form  and  direction  are  not  qnite  the  same  as  in 
the  preceding  species. 

The  shields  of  the  dorsal  series  are  sixteen  in  number,  cordi- 
form  as  in  the  preceding  species,  but  longer  than  they  are  broad, 
approaching  however  more  to  a  circle.  The  right  and  left  mar- 
^ns  are  equally  denticulated.  An  odd  plate  of  medium  size  is 
situated  behind  the  dorsal,  and  behind  this  latter  a  pair  of  much 
smaller  plates  fill  up  the  remainder  of  the  space  to  the  anterior  mar- 
gin of  the  caudal.     Both  are  carinated  and  provided  with  a  hook. 

The  lateral  series  consists  of  thirty-five  pairs  of  plates,  elon- 
gated, narrow,  irregularly  triangular,  the  most  acute  point  directed 
upwards,  much  resembling  those  of  the  preceding  species. 

The  abdominal  series  has  from  eight  to  nine  plates,  generally 
more  irregular,  more  strongly  denticulated,  with  a  strong  carina 
and  prominent  hook. 

The  articular  bone  of  the  pectoral  fin  is  stronger  and  more 
widened.  The  pectoral  fins  themselves  are  longer  and  more 
rounded  on  their  posterior  margin.  The  anal  is  also  more  narrow. 
The  other  fins  resemble  each  other  excepting  the  caudal,  which 
seems  to  be  less  furcated.  We  have  not  been  able  to  make  a 
fuller  comparison  of  the  two  species,  having  had  only  a  dried  speci- 
men of  the  latter  in  our  possession.  The  following  formula  of  the 
rays  is  only  an  approximation,  as  the  fins  are  somewhat  defective. 

P.  I,  32  or  33 ;  V.  26 ;  D.  34 ;  A.  25.  C.  lower  lobe  one 
hundred  and  more. 

Very  distinct  fulcra  exist  along  the  anterior  margin  of  all  the 
fins,  with  the  exception  of  the  pectorals. 

Habitat,  Sault  St.  Mary. 

AciPENSER  RuPERTiANUS,  Richardson. 

This  species,  which  we  did  not  find  in  our  excursion,  is  men- 
tioned here  only  incidentally,  for  comparison  with  those  which  we 
have  described.  Richardson  has  figured  and  described  it  in  his 
Fauna  Boreali-Americana.  Our  comparisons  have  been  made 
upon  a  skin  from  Sault  St.  Mary,  for  which  I  am  indebted  to 
Mr.  McLeod. 
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Its  head  is  thicker  than  it  is  long,  forming  one^eyenth  of  the 
whole  length,  which  is  twenty  inches ;  the  snout  is  covered  with  dis- 
tinct small  plates  upon  its  surface,  though  it  is  also  granulated.  The 
firontal  sinus  is  broader  than  deep,  and  extends  over  that  part  of  the 
snout  which  is  contiguous  to  the  skull.  The  dorsal  plates,  twelve  or 
thirteen  in  number,  are  elliptical ;  the  lateral  series  number  twenty- 
five  or  twenty-seven,  and  resemble  somewhat  those  of  the  preceding 
species.  The  abdominal  series  have  eight  or  nine  plates,  longer 
than  broad,  whilst  the  contrary  is  the  case  in  the  A.  rhynehaeus,  fi^m 
the  Sault  St.  Mary.  Their  circumference  is  also  less.  The  fins 
which  we  have  been  able  to  compare  show  but  slight  diflferences 
in  the  two  species. 

SiLURIDiB. 

Whenever  we  are  induced  to  consider  organized  beings  in 
their  connection  rather  than  by  themselves,  we  perceive  at  once 
differences  between  them,  which  throw  more  light  upon  the  laws 
that  regulate  their  structure,  than  the  most  minute  investigation  of 
isolated  facts.  The  Siluridse  arc  fishes  which  it  is  difficult  to  combine 
with  any  other  group,  unless  by  far-fetched  considerations,  and  afford 
a  striking  example  of  the  importance  of  general  considerations  in  the 
special  study  of  zoology. 

Speaking  of  the  sturgeons  above,  I  have  already  mentioned  their 
affinity  to  the  Goniodonts.  It  is  now  a  matter  of  great  importance  to 
examine  upon  what  this  relation  rests,  for  the  systematic  position 
assigned  to  that  family  is  also  decisive  for  the  SiluridoD,  which  are 
very  closely  allied  with  the  Goniodonts.  Indeed,  Goniodonts  aoid 
SiluridoD  may  be  united  into  one  family  with  almost  as  much  pro- 
priety as  they  can  be  separated,  and  wherever  one  of  these  "roups  is 
placed,  in  a  general  classification  of  fishes,  the  other  must  follow. 
That  sturgeons  belong  to  the  order  of  Ganoids  is  now  follv  ascc^ 
taincd  ;  but  whether  the  affinity  of  Goniodonts  and  sturgeons  is  suf- 
ficient to  connect  the  Siluridae,  or  whether  Siluridse  and  Goniodonts 
are  to  continue  in  some  connection  or  other  with  the  many  fam- 
ilies of  Abdominales,  with*  which  they  have  hitherto  been  combined, 
remains  to  be  seen.     That  the  position  of  the  ventrals  is  not  sufficient 
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to  settle  this  question  is  plain,  as  soon  as  we  consider  the  position  of 
those  fins  in  the  Ganoids,  in  which  they  are  also  placed  at  the  middle  of 
the  abdomen.    The  scales  which  are  wanting  in  most  Siluridae,  would 
apparently  seem,  at  first  sight,  to  afford  little  information ;  let  us  how- 
ever remember  that  there  are  some  genera  among  Silurid«,  such  as 
Callichthys  and  Doras,  in  which  scales  of  a  very  peculiar  character 
exist,  and  that  several  other  genera  have  large  bony  escutcheons 
upon  their  neck.     Now  these  bony  plates  and  scales  have  the  same 
structure  as  the  enameled  scales  of  the  sturgeons,  and  their  position 
in  Doras  reminds  us  strongly  of  the  lateral  shields  of  sturgeons ;  so 
much  so,  that  but  for  the  form  of  the  body,  we  might  be  led  to  con- 
sider these  fishes  as  closely  related.     And  really,  this  affinity  is  not 
altogether  superficial ;  the  development  of  the  jaws  and  opercular 
bones  is  so  imperfect,  as  to  show  little  analogy  to  the  structure  of 
those  parts  in  the  common  Abdominales,  whilst  it  agrees  rather  closely 
to  that  of  the  sturgeons.     The  position  of  the  mouth  in  Loricaria, 
below  the  snout,  is  another  feature  which  connects  the  Goniodonts 
and  sturgeons,  and  the  genus  Scaphirhjmchus  may  be  considered  as 
forming  the  most  natural  link  between  the  two  families.     Again, 
Goniodonts  have  pseudobranchiae  and  a  thick  membrane  encircling 
the  mouth,  which  constitute  so  many  more  characters  connecting  them 
with  the  sturgeons ;  although  these  points  are  of  less  value  than  those 
already  mentioned.    I  may  add,  also,  that  the  brain  of  Siluridre  bears 
a  stronger  resemblance  to  that  of  the  sturgeons,  than  to  that  of  any 
of  the  Abdominales ;  so  that  I  consider  myself  justified  in  referring 
the  families  of  Goniodonts  and  Siluridie  to  the  order  of  Ganoids, 
where  they  may  stand  as  aberrant  families,  rather  than  among  the 
other  great  divisions  of  the  class  of  fishes. 

PiMELODUS. 

The  genus  Pimelodus,  as  characterized  by  Prof.  Valenciennes,  in 
the  Histoire  Naturelle  des  Poissons,  seems  to  me  to  contain  several 
distinct  types,  which  might  with  great  propriety  be  considered  as 
distinct  genera,  characterized  by  their  peculiar  teeth,  the  arrange- 
ment of  their  barbels,  and  the  respective  position  and  extent  of  their 
dorsal  and  anal  fins,  as  well  as  the  form  of  their  caudal.     But  as  the 
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collections  now  at  mj  command  do  not  contain  sufficient  materials  to 
limit  precisely  those  genera,  I  shall  only  mention  that  such  a  reyimon 
seems  desirable,  since,  as  far  as  I  can  now  judge,  the  group  (^ 
which  P.  catus  may  be  considered  as  the  type,  should  constitttte  a 
first  genus,  and  retain  the  name  of  Pimelodus,  and  that  new  names 
should  be  framed  for  the  other  groups  of  species,  of  which  P.  cyeb> 
pumj  albiduSj  ctenoduSj  &;c.,  may  be  considered  as  the  respecti?e 
types. 

If  we  now  admit  the  generic  sections,  which  I  propose  ftr 
the  numerous  species  of  Pimelodus,  their  study  will  be  by  this 
very  fact  much  simplified ;  for  when  we  have  once  the  group  to 
which  our  species  belongs,  its  comparison  with  the  others  will  be 
very  easy.  Now  we  have  already  sdd  that  the  first  group,  that 
which  is  to  retain  the  name  of  Pimelodus,  will  contain  the  P. 
Catu8  as  its  type,  and  in  addition  to  it  the  P.  punctulatus  Cuv.  and 
Val.,  P.  C(jeno8i48  and  borealis  of  Richardson,  and  P.  albiduij 
nebulosKS  and  ceneus  of  Lesueur,  besides  a  new  species  from  Lake 
Superior,  to  be  described  below.  All  authors  have  not  admitted 
P.  nebulo8us  as  a  species  ;  the  natural  history  of  P.  albidus  and 
ijmcu8  leaves  also  much  to  be  desired,  so  it  is  also  with  P.  punct^ 
latu8.  So  that  we  are  still  in  doubt  about  the  real  number  of  species 
which  will  compose  the  genus  Pimelodus  proper.  Tlie  PimeloduM 
Catus^  which  is  perhaps  the  best  known,  differs  considerably  from 
our  northern  species,  so  that  we  need  hardly  mention  the  differences ; 
but  P.  nebulo8U8  and  P.  albidus  seem  to  be  very  closely  allied  to 
P.  Catus^  if  we  judge  by  the  description  which  we  have  before  us. 
The  P.  (eneu8  would  come  near  P.  punctulatusy  which  in  its  turn 
would  remind  us  of  P.  Catu8.  Hence  we  may  see  how  important 
it  may  be  to  submit  anew  these  species  to  a  close  examination,  to  study 
them  each  in  its  locality  and  by  minute  anatomical  as  well  ss 
zoological  investigation,  to  ascertain  the  value  of  their  characters. 

For  the  present,  however,  I  cannot  undertake  this  comparative 
study  from  want  of  suflScient  materials,  but  I  shall  attempt  to 
describe  the  'species  we  brought  from  Lake  Superior,  and  com- 
pare it  with  P.  cceno8U8  and  borealis  of  Richardson,  from  which, 
though  allied  to  them,  it  seems    however  to  differ  specifically. 


nSHBB  or  LAKB  SUPIOIIOR.  281 


PmsLoDUS  Fblis,  Agass. 

The  general  form  is  that  of  most  species  of  the  genus,  neither 
thick,  nor  elongated.    The  abdomen  is  prominent  in  the  space 
contained  between  the  branchiostegal  apparatus  and  the  ventrals. 
The  curve  of  the  back  rises  to  the  height  of  the  dorsal,  whence 
it  slopes  rapidly  upon  the  head.     The  body  is  very  compressed 
from  behind  the  dorsal  and  ventral  fins  to  the  tail.     It  is  com- 
pletely bare,  with  a  punctulated  i^pearance,  caused  by  the  aqui- 
ferous holes  which  open  at  the  surface  of  the  skm,  and  which 
are  especially  numerous  on  the  anterior  region  and  on  the  head. 
Die  lateral  line  is  straight,  ascending  from  the  middle  of  the 
caudal  to  the  upper  angle  of  the  opercular  apparatus.    The  head, 
from  the  occiput,  forms  the  fifth  part  of  the  wlude  length,  whilst 
from  the  posterior  margin  of  the  operculum  to  the  end  of  the  snout 
it  constitutes  only  one  fourth.    The  head  is  longer  than  it  is  broad, 
and  forms  a  regular  oval,  truncated  behind  in  the  occipital  region 
and  elliptical  in  the  anterior  circumference.    The  mouth  extends  as 
far  back  as  the  eyes ;  the  lips  surround  it  under  the  form  of  a  fleshy, 
elastic  swelling,  in  the  middle  of  the  jaws  only  ;  but  at  their  reunion 
with  the  angles  of  the  mouth  they  grow  thinner,  widen  and  flatten, 
and  form  a  kind  of  funnel,  which  enlarges,  for  a  third  at  least,  the 
opening  of  the  mouth.     The  teeth  are  arranged  like  those  of  a 
card,  and   distributed  irregularly  upon   the  circumference  of  the 
jaws.     They  vary  in  length  and  size,  but  are  all  acute.     On  the 
lower  jaw  they  extend  much  more  backwards  in  the  mouth  than  on 
the  upper  jaw,  where  they  do  not  extend  beyond  the  basis  of  inser- 
tion of  the  maxillary  barbels.    These  latter,  two  inches  long,  reach  to 
the  posterior  margin  of  the  preoperculum.     They  follow  the  upper 
circumference  of  the  cutaneous  funnel  at  the  angles  of  the  mouth 
for  the  extent  of  mx-eighths  of  an  inch.     Hard,  homy  and  flattened 
at  their  basis,  they  grow  gradually  softer  and  more  slender  towards 
Uteir  termmation.     The  nostrils  are  situated  on  the  upper  surface  of 
the  head,  at  a  distance  of  half  an  inch  from  the  end  of  the  snout. 
Their  opening,  of  oblong  form,  measures  one-eighth  of  an  inch  in  the 
direction  of  the  greatest  diameter.     The  barbels  which  arise  from 
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iheir  anterior  margin,  the  smallest  of  the  foar  pairs,  have  exactly 
the  length  of  the  space  contained  between  them  and  the  anterior 
extremity  of  the  head.  They  are  soft,  flabby  and  rounded.  The 
eyes,  proportionally  small  and  subcircular,  are  at  a  distance  of  one 
inch  from  the  anterior  margin  of  the  head.  Their  diameter  is  five- 
sixteenths  of  an  inch.  The  four  barbels  of  the  lower  surface  of  the 
head  are  placed  upon  an  arc  of  a  circle  within  the  branches  of 
the  jaw.  The  two  internal  ones  are  more  distant  from  each  other 
than  the  external  ones.  These  latter  are  one  and  one-sixteenth 
inches  long,  whilst  the  former  are  only  seven-eighths  of  an  incL 
They  are  soft  upon  their  whole  extent,  like  those  of  the  nostrils, 
rounded  and  elongated. 

The  opercular  apparatus  is  almost  completely  hidden  under  the 
skin  and  the  muscles ;  a  slight  swelling  indicates  the  inferoposterior 
margin  of  the  operculum.  As  for  the  preoperculum,  which  forms  the 
anterior  outline  of  the  apparatus,  we  can  trace  its  whole  margin, 
wluch  is  arched  within,  and  upon  which  the  branchiostegal  mem- 
brane is  fixed.  The  branchiostegal  rays  themselves  are  nine  in 
number ;  the  first  two,  the  most  developed,  are  of  about  equal 
size,  and  follow  the  outline  of  the  preoperculum,  without  being 
attached  there  otherwise  than  by  the  muscles  which  move  them. 
All  are  flattened  and  concave  on  their  outer  surface.  The  humeral 
apophysis,  which  we  perceive  through  the  skin,  is  strong  and  robust. 
It  extends  two-thirds  the  length  of  the  spine  of  the  pectoral  fins ; 
its  outer  margin  is  wrinkled. 

The  dorsal  fin  is  composed  of  a  spinous  and  six  soft  rays.  Its 
basis  measures  one  and  one-eighth  inches,  the  spine  is  one  and 
one-half  inches  long ;  the  rays  of  the  centre,  one  and  five-eighths 
inches.  Hence  the  fin  has  a  quadrilateral  form  from  its  in- 
.  sertion  to  the  height  of  the  spinous  ray,  terminated  by  an  isosce- 
les triangle.  The  spinous  ray  itself  is  slender,  slightly  arched; 
its  posterior  margin  has  neither  furrows  nor  denticulations.  At  its 
•upper  third  is  implanted  a  rudiment  of  a  soft  ray  which  takes 
an  oblique  direction  upwards.  The  adipose  fin  is  of  medium  sixe, 
thick  at  its  basis,  thin  upon  its  circumference,  which  extends  a  little 
beyond  the  posterior  margin  of  the  insertion  of  the  anal.  It  is  seveo- 
leighths  of  an  inch  long.    The  caudal  is  sub  truncate,  almost  concave. 
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It  is  composed  of  eighteen  articulate,  well-developed  rays,  measuring 
two  itiches  along  the  margins  and  one  and  eleven-sixteenths  inches  in 
the  middle  of  the  fin,  and  of  six  raylets  in  the  upper  margin  and 
ten  in  the  lower  margin,  hidden  in  the  thickness  of  the  skin.  The 
anal  is  high  and  roimded ;  its  insertion  is  two  and  a  half  inches 
long.  It  numbers  twenty-two  rays;  those  of  the  centre  are  one 
and  six-eighths  inches  high.  The  ventrals,  one  and  three-sixteenths 
inches  long,  are  fan-shaped  and  rounded  on  their  circumference  ; 
they  have  eight  soft  rays.  The  pectorals  have  almost  the  same 
form,  though  less  rounded.  They  are  composed  of  seven  soft  rays 
and  one  spinous,  strong  and  robust,  at  whose  inner  side  we  remark 
denticulations,  varying  in  their  number  and  form,  and  extending 
only  along  the  two  upper  thirds.  The  lower  third  has  a  carina  with 
a  sharp  blade.  The  length  of  the  soft  rays  is  one  and  three-eighths 
inches  ;   the  length  of  the  spine  one  and  three^ixteenths  inches. 

The  general  formula  of  the  rays  is  as  follows  :  Br.  9  ;  D.  I.  6 ; 
C.  18;  A.  22;  V.  8;  P.  I.  7. 

Besides  the  differences  in  the  number  of  the  rays,  as  we  may  esti- 
mate by  the  numbers  we  have  given  above,  this  species  differs  farther 
from  the  P.  coenoms  and  horealis  in  the  general  form  of  the  fins. 
Their  position  upon  the  body,  relatively  to  each  other,  affords  not  less 
sensible  differences  when  we  compare  the  measures  which  Dr.  Rich- 
ardson  gives  for  his  P.  coenosus,  setting  aside  the  difference  of  size 
of  our  specimen,  which  had  two  inches  more  for  its  whole  length. 
Similar  differences  are  remarked  between  our  P.  Felia  and  the  P. 
borealis^  though  for  this  latter  we  have  not  been  able  to  make,  our 
comparisons  upon  positive  numbers,  the  celebrated  author  having 
neglected  to  give  the  numbers  of  the  rays  of  this  species.  The  pro- 
portions and  the  dimensions  of  the  head  are  also  far  from  agreeing, 
being  in  the  P.  coenosus  two-ninths  of  the  whole  length,  and  in 
the  P,  borealis  as  broad  as  long,  whilst  we  have  seen,  that  in  our 
species  its  length  forms  the  fourth  part  of  the  whole  length,  and 
that  besides,  it  is  much  longer  than  broad.  The  spinous  ray  of  the 
dorsal  is  more  feeble  than  in  P,  coenoauSj  and,  besides,  unprovided 
with  the  deep  groove  in  which  the  soft  ray  of  this  fin  is  lodged.  The 
spinous  ray  of  the  anterior  margin  of  the  pectorals,  which  in  P. 
borealis  is  unprovided  with  denticulations  on  its  posterior  margin, 
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1^  on  the  coainxjy  m  our  species,  prenied  wiA  soeh  setratares  ss 
is  the  case  in  P.  eamemii. 

Such  are  the  principal  featores  upon  which  the  comparison  maj 
lest,  while  good  figures  are  yet  wanting.  The  differences  which  ve 
have  indicated,  however  slight  they  be,  do  not  allow  us  to  identify 
our  species  with  the  one  or  the  other  of  those  menticMied  abo?e. 
The  comparison  of  original  specimens  would  be  necessary  in  ordsr 
to  fix  in  a  sure  manner  the  traits  of  resemblaiice,  or  the  diflerential 
characters  of  each  of  them. 

Pbkcopsis,  Agaak 

■ 

In  order  fiilly  to  understand  and  perfectly  to  ajq^reciate  iiie  ehxh 
aeters  of  this  genus,  and  the  interest  involved  in  its  discovery,  it  is 
necessary  to  remember  various  relations  of  the  diferent  types  of  the 
whole  class,  which  however  do  not  constitute  generic  distinctkxis, 
although  they  bear  upon  the  peculiarities  of  this  new  type. 

In  the  first  place,  it  is  a  matter  of  no  little  impcMrtanoe  tiiat, 
among  the  fishes  of  former  ages,  we  find  every  where  types  which  di£ 
far  widely  firom  the  forms  of  our  time,  and  that  those  forms  are  tiie 
more  diflferent,  as  they  belong  to  older  geological  depomts.  The 
differences  are  even  so  great,  that  out  of  the  four  orders  of  this  class, 
there  are  only  two  which  constitute  tiie  fauna  of  fishes  in  the  older 
formations ;  two  orders,  which  in  our  day  are  comparatively  re- 
duced, I  mean  the  Placoids  and  Ganoids.  Moreover,  the  types  are 
peculiar  in  all  epochs.  For  instance,  the  sharks  of  former  days,  espe- 
cially those  of  older  epochs,  resemble  solely  that  curious  genus  of 
Port  Jackson,  New  Holland,  the  Cestracion,  which  is  so  remarkable 
among  the  living  fishes  as  to  form  a  group  by  itself.  The  Ganoids,  of 
which  there  are  so  remarkably  few  in  the  present  creation,  such  as 
the  gar-pike  (Lepidosteus)  of  this  continent,  are  not  less  peculiar, 
and  in  connection  with  those  ancient  Placoids,  constitute  the  only  rep> 
resentatives  of  the  class  of  fishes  throughout  the  earlier  geological 
ages  down  to  the  deposits  of  the  chalk,  when  new  fiEunilies  of  other 
orders,  the  Gtenoids  and  Cycloids,  begin  to  make  their  appearance, 
preparatory  as  it  were  to  the  present  development  of  that  class,  and 
are  successively  diversified  with  the  modified  adaptatiens  of  the  wbofe 
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obsfl.  Now  the  genus  Percopeis  is  as  important  to  the  understanding 
of  the  modem  types  of  fishes  as  Lepidosteus  and  Cestracion  are  to 
the  understanding  of  the  ancient  ones,  as  it  combines  characters  whicli 
in  our  day  are  never  found  together  in  the  same  family  of  fishes,  but 
which  qi  more  recent  geological  ages  constituted  a  striking  peculiax^ 
ity  of  the  whole  class.  My  Percopsis  is  really  such  an  old-fashioned 
fish,  as  it  shows  peculiarities  which  occur  simultaneously  in  the  fossil 
fishes  of  the  chalk  epoch,  which  however  soon  diverge  into  distinct 
fiunilies  in  the  tertiary  period,  never  to  be  combined  agm. 

This  ancient  character  of  some  of  the  American  fishes  agrees 
most  remarkably  with  the  peculiarity  of  the  vegetation  of  this  conti- 
nent, which,  as  I  have  shown  on  former  occasions,  resembles  also 
ilie  fossil  plants  of  prior  ages. 

The  geographical  range  of  these  peculiar,  old-&shioned  beings  ii 
also  very  remarkable,  they  living  in  temperate,  or  rather  cold  climatet| 
when  their  earlier  representatives  lived  in  warmer  epochs. 

The  most  striking  features  of  the  fishes  of  the  tertiary  period  and 
liiose  of  our  time  consist  in  their  belbnging  to  two  groups  of  the  class 
only ;  one,  the  Gtenoids,  with  rough,  combed  scales,  in  which  the  T%f 
spective  representatives  have  also  prominent  serratures  on  prominent 
spines  upon  the  head,  in  the  operculum  in  particular,  and  in  the  fins ; 
the  other,  the  Cycloids,  smooth,  with  simple  scales  with  an  entirt 
margin,  in  which  some  few  types  however  have  also  spinous  fins. 

Now  my  new  genus,  Percopsis,  is  just  intermediate  between 
Gtenoids  and  Cycloids;  it  is,  what  an  ichthyologist,  at  present^ 
would  scarcely  think  possible,  a  true  intermediate  type  between 
Percoids  and  Salmonidse. 

The  general  form  of  this  genus  reminds  us  of  the  common  perches, 
Imt  it  is  eanly  distinguished  from  them,  by  the  fact  that  its  head  and 
the  opercular  apparatus  are  smooth  and  unprovided  with  denticular 
taons,  as  also  by  the  presence  of  a  small  adipose  fin,  as  in  the  salmoD& 
The  anterior  dorsal  is  also  a  small  fin,  composed  of  soft  branched  a]^ 
taculated  rays,  as  in  the  salmons.  The  ventral  fins  are  placed  at 
the  middle  of  the  abdominal  cavity,  as  in  the  Abdominales  in  general. 
The  scales,  however,  are  truly  serrated  as  in  the  Percoids,  a  struo* 
inre  which,  as  far  I  know,  does  not  occur  in  any  of  the  Abdominales. 
The  conformation  of  the  mouth  is  also  as  in  the  perches,  that  is  to 
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say,  the  iniermaxillaries  form  alone  the  upper  margin  of  the  mouth, 
and  the  maxillaries  stand  behind  as  a  second  arch,  but  the  vomer  and 
palate  are  entirely  destitute  of  teeth. 

This  fish,  of  which  I  shall  publish  a  full  anatomy,  should  be  consid- 
ered as  the  type  of  a  distinct  family,  under  the  name  of  Percop9ide$. 


Percopsis  guttatus,  Agass. 

PI.  I.,  fig.  1  and  2. 

This  is  a  fish  of  small  size  and  slender  form,  though  the  back  is 
rery  much  elevated.  Its  greatest  elevation  corresponds  to  the  anr 
terior  part  of  the  dorsal  fin,  that  is  to  say,  a  little  nearer  the  end  of 
the  snout  than  the  insertion  of  the  caudal.  The  tail  is  proportionally 
elongated,  a  little  compressed  between  the  adipose  fin  and  the  basis 
of  the  caudal.  The  sides  are  compressed,  and  diminish  gradually  in 
thickness  from  the  front  backwards.  The  ventral  line  is  less  promi- 
nent than  that  of  the  back ;  it  rises  more  backwards  of  the  anal,  to 
concur  in  the  contraction  of  the  tail.  The  profile  of  the  head,  which 
is  small  and  compressed  like  the  sides,  is  regularly  conical;  the 
length  of  the  head  is  contained  three  times  in  that  of  the  body,  set- 
ting aside  the  lobes  of  the  caudal. 

The  eyes  are  large  and  circular,  situated  near  the  upper  mar^ 
of  the  face ;  if  a  vertical  line  passed  through  their  centre,  it  would 
divide  the  head  into  equal  parts.  The  space  which  separates  the 
anterior  margin  of  the  orbits  from  the  end  of  the  snout,  is  about  half 
an  inch.  The  nostrils  open  outwards  by  a  double  opening,  and  are 
very  near  the  eyes.  One  of  these  openings  has  the  form  of  a  cres- 
cent, whose  convexity  is  turned  towards  the  eye  ;  the  other  is  small, 
subcircular  and  situated  in  the  concave  space  of  the  preceding. 
(Fig.  2.)  The  mouth  is  small,  and  appears  scarcely  larger  when 
opened  ;  the  upper  jaw  extends  beyond  the  lower,  and  is  formed  solely 
by  the  intermaxillaries,  upon  which  we  remark  a  narrow  band  of 
small,  excessively  fine  teeth,  arranged  like  the  teeth  of  a  card.  The 
palate  is  entirely  smooth.  On  the  contrary  the  pharyngeans  are 
covered  with  similar  teeth  still  more  slender,  as  also  the  oesophageaa 
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shields.  On  the  lower  jaw  there  is  a  narrow  band  of  teeth,  like 
those  of  the  intermaxillaries.  The  labials  extend  a  little  beyond  the 
intermaxillary  to  form  the  angle  of  the  mouth,  which  corresponds  to 
a  vertical  line  which  would  pass  before  the  nasal  openings.  The 
suborbital  bones  are  very  much  developed.  They  are  four  in  number, 
intimately  united,  extending  from  the  posterior  and  lower  margin  of 
the  eye  to  the  nostrils.  The  three  first,  much  the  smallest,  occupy 
the  lower  circumferenco  of  the  orbit ;  the  fourth,  almost  as  large  as 
the  three  others  together,  is  the  strongest  and  the  most  robust  and 
protects  the  lower  margin  of  the  nostrils  ;  it  sends  out  a  promment 
point  to  the  space  situated  between  these  latter  and  the  eye. 

The  opercular  apparatus  is  completely  smooth,  like  the  surface  oft 
the  head  itself.  The  posterior  free  margins  of  the  bones  which  com- 
pose it,  are  destitute  of  any  kind  of  spines  or  denticulation.  The 
most  developed,  and  at  the  same  time  the  most  robust  of  the  bones 
of  this  apparatus,  is  the  preoperculum,  which  occupies  almost  the 
whole  width  of  the  face.  Its  form  is  triangular ;  the  outer  margin  of 
its  ascending  branch  is  slightly  concave ;  the  lower  branch,  the  most 
developed,  is  straight  and  encircles  the  lower  mar^n  of  the  face. 
The  operculum  is  quadrilateral,  its  four  angles  are  prominent ;  its 
upper,  hinder  and  lower  borders  are  notched  or  concave,  its  anterior 
margin  is  almost  straight.  The  suboperculum,  small,  narrow, 
oblong,  is  lodged  in  the  concavity  of  the  lower  margin  of  the  opercu- 
lum. The  interoperculum,  which  is  a  third  longer  than  the  suboper- 
culum and  which  it  resembles  in  form,  is  entirely  hidden  under  the 
lower  branch  of  the  preoperculum.  The  branchial  openings  are  very 
large ;  they  continue  to  the  middle  of  the  lower  surface  of  the  head, 
where  they  are  almost  contiguous.  The  branchiostegal  membrane  is 
supported  by  six  curved  rays  ;  the  uppe^  ones,  which  are  the  largest, 
are  flattened.  There  are  four  branchial  arches  on  whose  inner  border 
we  remark  a  double  row  of  shields  in  relief,  covered  with  small  cardr 
like  teeth,  as  we  observe  on  the  pharyngeans. 

The  disposition  of  the  fins  is  in  striking  harmony  with  the  form  of 
the  fish.  The  dorsal,  which  is  the  largest,  is  situated  at  the  middle 
of  the  back.  Its  length  equals  the  height  of  its  anterior  margin, 
being  more  than  twice  as  high  as  its  hinder  margin.  The  upper 
margin  is  straight.    There  are  twelve  ravs.    The  two  first  are  short 
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and  spbous,  close  together ;  the  third,  or  first  of  the  soft  and  aitieo- 
lated  rays,  is  the  largest  These  latter  bifarcate  at  the  nuddle  of 
their  height ;  every  bifarcation  subdivides  again  at  its  extremity.  A 
•mall  adipose  fin  is  situated  at  about  equal  distanee  between  the  poa> 
ienoir  margin  of  the  dorsal  and  the  basis  of  the  caudal.  The  caudal 
is  furcated ;  it  has  eighteen  rays,  of  which  the  longest  are  subdivided 
three  times  at  their  terminal  extremity.  The  anal  is  situated  behind 
the  dorsal.  This  is  a  small  fin,  higher  than  it  is  long,  with  regular 
and  straight  margins,  composed  of  eight  rays,  of  which  the  firsts 
shorter  and  more  slender  than  the  other,  is  undivided.  The  second 
and  eighth  bifurcate  only  once,  the  five  middle  ones  branch  so  far  as 
to  show  divisions  of  the  third  order.  The  ventrals  are  placed  pe^ 
pendicularly  to  the  anterior  margin  of  the  dorsal,  narrow  at  thdr 
basis ;  they  soon  widen  to  become  oval  with  a  regulariy  rounded 
circumference.  There  are  eight  rays;  the  fi)ur  of  the  centre 
thrice  subdivided,  those  of  the  margins  twice  only,  the  first  being 
simple.  The  pectorals  arise  at  a  small  distance  from  the  branck- 
ial  opening  and  occupy  almost  all  the  lower  part  of  the  body. 
They  are  elongated,  oval,  composed  of  twelve  very  slender  thread- 
like rays,  subdivided  thrice  at  least  at  the  centre  of  the  fin,  the  first 
being  simple.    Its  extremity  reaches  almost  the  middle  of  the  dorsaL 

Br.  6  ;  D.  2.  10 ;  A.  I,  7 ;  C.  8,  ISf ;  V.  8 ;  P.  12. 

The  scales  are  large  in  proportion  to  the  siae  of  the  fish.  They 
are  little  imbricated  and  of  about  equal  size  on  the  whole  surface  of 
the  body  except  under  the  throat,  where  they  are  a  little  smaller 
and  subcircular.  On  the  sides  their  height  is  greater  than  their 
breadth.  The  anterior  margin  is  rounded;  their  hinder  margin 
forms  a  very  obtuse  angle,  and  under  the  microscope  it  exhibits  a 
row  of  small  needles,  somewhat  distant,  and  which  seem  to  be  iin> 
planted  in  this  margin  instead  of  appearing  as  serratures.  This 
type  of  scales  comes  near  to  that  of  my  Comiger  ynnosus,  and  to 
some  genera  of  the  cretaceous  epoch.  The  concentric  strise  are  veij 
distinct,  but  I  could  not  perceive  any  radiating  striae. 

The  lateral  line,  nearer  to  the  back  than  to  the  belly,  extends 
from  the  upper  angle  of  the  operculum,  arches  slightly  upwards 
towards  the  dorsal  fin,  and  then  descends  again  insensibly  to  the 
middle  of  the  tail,  to  terminate  at  the  centre  of  its  peduncle. 
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The  ground  eobr  is  of  a  yellow,  yblaceouB  tint,  mnch  dark- 
er above  the  lateral  line  than  below.  The  back  is  spread  with 
Uackish  brown  spots,  sometimes  disposed  in  two  longitudinal  rows, 
sometimes  in  three,  however  without  great  regularity.  On  Um 
middle  of  the  body  extends  a  silvery  ridge  tapering  slighdy  from  Um 
head  to  the  basis  of  the  caudal.  It  is  not  rare  to  see  sometimes 
blackish  spots  encroach  upon  this  bright  band.  The  fins  are  unir 
oobred,  and  of  a  transparent  whitish  tint  like  that  of  the  abdomen. 

We  found  this  fish  in  great  abundance  at  the  Sault  St  Mary,  at 
Idlchipicotin  and  at  Fort  William. 

Perooids. 

Whenever  we  compare  the  fishes  which  occur  in  a  given  locality, 
we  are  struck  with  peculiar  associations  entirely  difierent  from  those 
which  we  may  find  in  other  localities.  Take  the  Bay  of  Massachu* 
setts,  for  instance,  where  we  have  sharks,  skates,  &c.,  &c.,  combined 
together  in  numeric  proportions,  and  represented  by  species  alto* 
gether  difierent  from  those  which  occur  <m  the  shores  of  the  Middle 
States  or  around  Florida  and  in  the  Gulf  of  Mexico.  Again,  if  we 
oompare  freshwater  fishes,  as  they  occur  in  a^y  extensive  hydrOi> 
graphic  basin,  for  instance,  those  in  the  Canadian  lakes,  or  in  the  Ohio 
and  Mississippi,  or  those  of  the  lakes  and  rivers  of  Europe,  with  the 
Oiarine  faunae,  we  find  still  more  striking  difierences.  Entire  families 
common  in  the  sea  under  the  same  latitudes  have  no  representative 
in  fresh  water ;  there  are  no  sharks  and  no  skates,  no  flounders,  soles 
or  turbots,  no  mackerels,  no  herrings,  as  permanent  inhabitants  of 
the  freshwaters  in  the  latitudes  above  mentioned ;  so  that  a  colleo> 
tion  of  species  from  the  freshwatef  or  from  the  sea,  even  if  all 
the  species  were  to  be  new,  could  be  recognised  by  an  ichthyologuil 
as  derived  either  from  the  ocean  or  firom  some  inland  water. 
However  different  such  associations  of  marine  and  freshwater 
species  may  be,  there  is  nevertheless  scarcely  any  family,  whether 
generally  marine  or  fluviatile,  in  which  there  is  not  some  species 
living  in  the  other  element.  There  are  some  families  again, 
in  which  the  proportions  between  marine  and  fluviatile  species  are 
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aboat  equal,  and  there  are  still  others  in  wluch  the  indiyiduals  of 
ilie  same  species  are  alternately  at  different  seasons  of  the  year  either 
marine  or  fluviatile ;  this  is  particalarlj  the  case  widi  such  as  ascend 
from  the  sea  into  the  rivers  at  the  spawning  season,  to  deposit  thor 
eggs  in  waters  more  genial  to  the  growth  of  their  young  thaa  those 
in  which  they  are  munly  to  live  when  fall-grown. 

Percoids  belong  to  those  families  of  which  there  are  certain  pro* 
portions  of  strictly  freshwater,  and  certidn  proportions  of  stricdj 
marine  genera,  the  number  of  marine  species  being  however  mach 
greater  than  that  of  the  freshwater  ones,  and  very  few  of  the  spedefl 
having  the  power  of  enduring  both  the  freshwater  and  the  sea. 

That  the  family  of  Percoids,  as  it  is  now  circumscribed,  is  in 
the  main  a  most  natural  group,  cannot  be  doubted,  especially  if 
we  remove  from  it  such  genera  as  Trachinus,  Uranoscopus,  S{diy- 
rsena  and  a  few  others ;  there  remains  however  a  question,  not  to  be 
decided  here,  how  far  Sparoids  and  Sciasnoids  should  be  considered 
as  distinct.  Indeed,  at  different  times,  in  two  edidons  of  the  same 
work,  Guvier  in  his  Animal  Kingdom  has  successively  associated 
them  in  one  great  family,  and  divided  them  into  two  distinct  groups. 
The  fact  is  that  these  fishes  are  closely  related,  and  it  is  for  future 
investigations  to  (J^termine  the  value  of  those  characters  upon 
which  the  distinction  rests,  which  consists  only  in  the  serrature  of  the 
opercular  apparatus,  the  presence  or  absence  of  teeth  upon  the 
palatine  bones,  and  the  degree  of  development  of  the  so-called 
mucous  canals  in  the  head,  characters  which  have  not  even  been 
strictly  adhered  to  in  the  arrangement  of  individual  genera. 

Whatever  may  be  their  closer  or  more  remote  affinities,  the 
Percoids  of  the  Canadian  lakes,  as  well  as  those  of  the  other  fresh 
waters  of  North  America,  are  much  more  diversified  than  those  rf 
the  freshwaters  under  similar  latitudes  in  the  Old  World.  This 
is  not  the  case  with  Lake  Superior  itself,  for,  on  the  contrary,  that 
lake  furnishes  but  few  true  Percoids ;  but  the  other  great  lakes  teem 
with  a  variety  of  genera  and  species  of  that  family,  wluch  among 
themselves,  as  well  as  with  reference  to  the  common  type  of  the 
whole  family,  differ  much  more  from  the  Percoids  than  those  of 
Europe;  I  need  only  mention  the  genera  Pomotis,  Centrarchos, 
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and  Haro  or  Grjstes,  which  all  occur  in  the  lower  lakes,  to  show 
that  this  is  the  case ;  and  at  the  same  time  to  indicate  the  great  dif- 
ference there  is  between  the  fishes  of  the  upper  lakes  and  those  of 
the  lower. 

A  comparative  list  of  the  Percoids  of  the  two  regions  will  show 
better  than  words,  that  notwithstanding  the  free  passage  there  is 
between  all  these  waters,  notwithstanding  the  great  similarity 
between  the  waters  themselves,  there  is  an  organic  diflference 
between  the  ichthjological  faunae  of  the  two  regions. 

Lower  Lakes,  Lake  Superior, 
Centrarchus  seneus.  0 

Pomotis  vulgaris.  0 

Huro  nigricans.  0 

Grystes  striatus.  0 

Perca  flavescens.  Perca  flavescens. 

Lucioperca  americana.  Lucioperca  americana. 

This  list  shows  not  only  the  great  difference  there  is  between  the 
fishes  of  the  upper  and  lower  lakes,  but  also  how  closely  the  ichthy- 
ological  fauna  of  Lake  Superior  resembles  that  of  northern  Europe, 
where  the  same  genera  of  Percoids  have  representatives  as  in  the 
north  of  this  continent,  a  fact  which  goes  farther  to  show  how  much 
more  uniform  the  fauna  of  the  north  is  than  even  the  fauna  of  the 
temperate  zone. 

Perca  flavescens,  Cuv. 

Perca  flavescens  Cuv.  R.  Anim.  1817,  II.,  183. —  Cuv.  et  Vol. 

H.  N.  Poiss.  1828;  II.,  ^6.  —  Bichards.  Fn.  Bor.  Amor.  1886, 

III.,  p.  1.,  PL  74. — Starer  Rep.  1839, p.  6. — Af^ea  Boat.  Joom. 

Nat.  Hist.  1842,  IV.  256.  — JDetay  N.  York  Fauna,  1824, 

p.  3.  PI.  I.,  f.  1. 
BoDiANus  flavescens  MtcL  Tr.  Lit.  Phil.  Soo.  N.  Y.  1816,  L, 

421.  —Kirti.  Rep.  Zool.  Ohio,  p.  169-190. 
MoRONE  FLAVESCENS  Mitch.  R^p.  Fish.  N.  York. 
Perca  acuta  Cuv.  et  Val.  H.  N.  Poiss.  1828,  II.,  49,  PI.  10. 

Richards.  Fn.  Bor.  Amer.  1886,  III.,  p.  ^.—Ihkay  N.  Y. 

Fauna  1842,  p.  6,  PI.  68,  f.  222. 
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PXECA  GKANULATA  CflOf.  et  Vol.  Hist  N.  PoisB.  1828,  IL,  48,  PI.  fk 

Jard.  Nat.  Libr.,  I.,  92,  PL  l.—Ddca^  N.  Y.  Faima.  1845L, 

p.  5,  PL  48,  f.  220.  — Idnd.  Cat.  Fiah.  C^m. 
Pbrca  serratogranulata  Cuv.  et  Val.  H.  N.  Poise.  1828,  IL, 

4n.  — Griff,  m  Ouv.  An.  K.  X.,  PL  89,  f.  1.— IWh^  N.  T. 

Fauna.  1842,  p.  5,  PL  22,  f.  64. 
PiRCA  GRACILIS  Ctw.  et  Vol.  H.  N.  P(H88. 1828,  n.,  50.— J?tdkink 

Fn.  Bor.  Amer.  1886,  UL,  4.  —  Dekay  N.  Y.  Fauna,  1842.  p.  6. 

Closely  resembling  the  European  species,  the  yellow  perch  of 
America  diflers  however  considerably  from  it,  so  that  no  naturalist 
after  Cuvier,  who  first  distinguished  them  from  each  other,  has  ew 
thought  to  identify  them.  Its  several  varieties,  described  first  under 
particular  names,  seemed  then  to  constitute  species  quite  as  distinet 
firom  each  other  as  the  Perea  flaveseens  is  firom  tlie  Perca  fiva^ 
atilu.  But  at  that  epoch,  when  the  principle  of  the  constancy  or  pe^ 
manence  of  species  had  just  been  placed  upon  an  anatomical  foun- 
dation, naturalists  for  a  time  lost  sight  of  this  other  fiaict,  that  the 
species  common  to  a  fauna  are  subject  to  individual  variations  wluoh 
run  over  the  whole  range  of  the  species.  To  study  these  changes, 
to  bring  back  every  variation  to  its  true  type,  to  trace  the  circle  of 
the  species  through  so  many  oscillations,  was  a  task  whose  results 
could  not  be  anticipated.  The  principle  of  the  permanence  of 
species  has  remained  in  our  science  as  a  well-ascertained  fact,  but 
naturalists  have  found  that  many  which  had  been  distinguishsd 
as  species  had  to  be  cancelled  as  soon  as  their  characters  were  better 
miderstood.  Thus,  in  a  series  of  more  than  forty  individuals  of 
the  yellow  perch  of  America,  we  can  no  kmger  trace  the  limits  of 
separation  between  the  Perca  ffranulatay  MemUogrtxmdatay  aetda 
and  gracUUy  which  all  belong  as  mere  varieties  to  the  P.  fla;ife%ceM^ 
as  Dr.  Storer  has  already  determined.  A  more  pointed  snout,  a 
more  slender  form,  a  more  wrinkled  head,  more  marked  wrinkles 
on  the  operculum,  and  the  denticulation  of  the  opercular  bones, 
are  not  constant  characters,  any  more  than  the  color,  or  the  number 
of  the  transverse  bands,  which  vary  with  the  age  of  the  individual 

We  have  examined  perches  from  the  SauH  St.  Mary,  firom  Fort 
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William,  from  the  Pie,  and  from  Lake  Huron ;  we  have  compared 
them  with  specimens  from  Massachusetts,  New  York,  and  Pennsjt 
yania ;  we  have  compared  agun  and  again  all  their  different  charao- 
ters,  and  we  have  seen  that  the  same  yariatioDS  occur  in  all  these 
supposed  species.  No  diflference  in  the  form  and  relative  portion 
of  the  fins  could  be  noticed ;  the  same  arrangement  and  aspect  of 
the  scales  characterises  them  all.  The  comparison  which  we  have 
thus  been  enabled  to  make  of  these  difierent  varieties  confirms  their 
specific  identity.  No  appreciable  difference  exists ;  there  are  the 
same  crests,  the  same  cavities  and  sinuosities  of  the  bones  of  the 
head,  and  the  same  proportions  between  tiieir  difierent  parts. 

POMOnS  VXJLGAMS,  Cuv.  ct  Vsl. 

PoMOTis  vuLGAMB  Cuv.  et  Vol.  H.  N.  Poiss.  in.,  91,  PI.  49;— 
VII.,  464.— iJwAorA.  Fn.  Bor.  Amer.  III.,  24,  PL  76.  —  Starer 
Rep.  1839,  p.  11.  —  Dekay  N.  T.  Fauna  1842,  p.  31,  PL  51, 
f.  166. 

I  have  been  able  to  secure  only  a  few  specimens  of  this  species 
from  Lake  Huron,  about  four  inches  long.  By  means  of  comparisont 
which  I  have  made  of  specimens  from  Massachusetts,  New  York, 
and  Pennsylvania,  I  have  nevertheless  been  able  to  ascertain  its 
identity.  For  more  ample  details  upon  this  fish  I  refer  to  the  works 
quoted  above,  in  which  the  species  is  described  and  figured.  I  musfc 
however  remark  that  I  have  only  mentioned  in  the  synonymy  those 
autiiors  with  whose  species  there  remains  no  doubt  in  my  mind, 
since  I  am  satisfied  that  the  so-called  Pamotu  vulgaris  of  the  South* 
em  States  is  not  the  same  species.  In  order  to  avoid  all  confusion, 
I  have  left  out  those  synonyms  which  I  was  not  able  to  verify  di^ 
rectly,  quoting  only  authors  who  have  given  minute  characters  and 
good  figures. 

The  PamotU  vulgaris  has  been  quoted  as  found  in  almost  the 
whole  extent  of  the  United  States.  We  are  sure  that  it  inhabits 
the  Great  Canadian  Lakes,  and  the  Northern  and  Central  States 
of  the  Union.  We  do  not  know  its  western  limit,  though  it  ia* 
quoted  as  found  in  Ohio.    Our  specimens  are  from  Lake  Huron. 
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LUCIOPERCA   AMERICAlfA,  Cuv.  et  VlJ. 

LucioPKRCA  AMERICANA  Cuv.  et  Vol.  H.  N.  Poiss.  n.,  122,  PI. 
16.  —  Richards.  Fn.  Bor.  Amer.  III.,  10.  —  Dekay  N.  Y.  Faunt, 
p.  17.  PI.  50,  f.  IbZ.  —  Kird.  Rep.  Zool.  Ohio,  p.  190.— 
Best.  Journ.  N.  H.  IV.,  237,  PI.  9,  f.  2.—  Thompa.  N.  H. 
Verm.  1842, 130  fig.  —  St4>rer  Synops.  1846,  p.  24. 

This  fish  has  about  the  same  geographical  distribution  as  the 
Perea  flavescens  northward,  but  it  does  not  extend  so  far  south.  It 
occurs  however  in  all  the  great  Canadian  lakes,  and  throughout  the 
State  of  New  York  and  parts  of  Ohio.  It  remidns  still  to  be ' 
ascertained,  whether  the  Okow  or  Hornfish*  belongs  or  not  to  the 
same  species. 

I  do  not  believe  that  the  L.  canadensis  of  Hamilton  Smith  is 
even  specifically  distinct  from  the  L.  americana,  though  its  author 
is  disposed  to  view  it  as  a  new  generic  type,  because  of  the  pres- 
ence of  five  spines  on  the  margin  of  the  operculum,  and  of  the 
absence  of  denticulations  on  the  bones  of  this  apparatus.  I  am 
satisfied  that  these  opercular  spines  lose  much  of  their  value  in  this 
genus.  Indeed  in  two  specimens  of  L.  americana  which  I  pro- 
cured about  Lake  Superior,  I  have  seen  that  one  of  them  had 
two  small  points  on  the  hinder  margin  of  the  operculum  of  the  left 
side  only,  whilst  there  was  no  trace  on  the  right  side.  The  hinder 
point  of  the  operculum  was  itself  very  acute  and  resembled  a  third 
spine  a  little  more  robust  than  the  two  others.  The  si>ecimen 
measured  thirteen  inches.  In  a  specimen  from  Lake  Michigan, 
twenty-two  inches  long,  for  which  I  am  indebted  to  Samuel  C. 
Clarke,  Esq.,  of  Chicago,  the  operculum  of  the  left  side  has  equally 
two  spines  on  its  hinder  margin,  and  two  very  near  each  other  on 
its  upper  angle.  On  the  right  side  there  is  a  single  spine  observa- 
ble, but  more  robust,  though  very  short  like  the  others,  and  on  the 
upper  angle  two  of  equal  development. 

As  for  the  other  bones  of  the  opercular  apparatus,  the  following 
is  what  we  have  observed  in  other  specimens  from  Lake  Superior,  as 

•  Richards.  Fn.  Bor.  Amer.  III.,  14. 
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also  in  those  of  Michigan :  the  preoperculum  is  denticulated  on  its 
whole  circumference ;  the  interoperculum  and  the  suboperculum  are 
equally  crenulated  or  denticulated  towards  their  union,  upon  the 
third  part  at  least  of  their  extent.  The  lower  margin  of  the  sub* 
operculum  is  undulated.  The  suprascapular  bone  has  fine  serra- 
tures ;  the  scapular  and  the  humeral  are  entire.  According  to  Dr. 
Bichardson  the  erenatures  of  the  margin  of  the  interoperculum 
are  scarcely  perceptible,  and  the  suboperculum  smooth  and  straight 
The  suprascapular  should  be  smooth,  like  the  scapular  and  humeral, 
whilst  the  figure  of  the  Histoire  Naturelle  des  Poissons  represents 
these  three  latter  bones  as  serrated.  This  shows  great  variations  in 
these  parts. 

The  following  is  the  formula  for  the  rays  of  the  fins,  as  we 
counted  them  in  our  specimens : 

Br.  7  ;  D.  XIV-II,  19  ;  A.  II,  13  ;  C.  5,  L,  8,  7,  L,  4 ;  V.  L, 
6 ;  P.  15. 

When  this  fish  is  young,  until  it  reaches  a  length  of  three  to  four 
inches,  the  head  resembles  still  more  that  of  the  pike  than  when  full- 
grown,  the  snout  being  then  very  depressed  ;  but  the  teeth  are  all 
uniform.  However,  even  at  this  epoch,  the  whole  of  its  physiog- 
nomy reminds  us  so  much  of  the  species  described  above  that  we 
could  not  hesitate  an  instant  for  its  determination.  The  black  mar- 
blings  stand  out  more  distinctly  from  the  ground  of  the  color  than 
in  the  full-grown ;  they  unite  in  groups  and  constitute  irregular  and 
vertical  zones.  Dr.  Dekay's  Lucioperca  grisea  is  also  founded  upon 
young  specimens  of  the  common  pike-perch. 

Grystes  fascutus,  Agass. 

CiCHLA  FASCiATA  Lesu.  Joum.  Ac.  N.  Sc.  Philad.  1822,  11., 
216.  — Richards.  Fn.  Bor.  Amer.  1836,  IH.,  23. 

CiCHLA  MINIMA  and  Ohiobnsis  Lem.  1.  c.  pp.  218  and  220.  • 

Centrarchus  fasciatus  KirU.  Best.  Joum.  N.  H.  1845,  v.  28. 
PI.  9,  f.  1. 

Centrarchus  obscurus  Dekay  N.  T.  Fauna  1842,  30,  PL  1, 
f.  48. 
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This  species  is  rerj  oloselj  aUied  to  the  Gfy9te$  $dimaide$  of  Iht 
Boathem  States,*  from  wUch  it  is  howeyer  distunguished  by  tts 
profile  of  the  more  nused  back,  and  of  oovrsa  bj  a  broftder  bodj. 
The  surface  of  the  skoll  is  miiformly  roanded  and  not  depressed  as 
as  in  (7.  salmoides.  The  proportions  of  tlie  head  eompared  wiHi 
the  body  are  the  same  as  in  this  latter,  bat  the  month  is  leas  opened 
and  the  shorter  labials  do  not  reach  a  rertacal  line  drawn  across  fiis 
hinder  margin  of  the  orbits,  whilst  they  exceed  sneh  a  line  in  ff. 
iolmaides.  The  teeth  are  arranged  like  cards,  and  are  rimilar  in 
both  species. 

The  fins  upon  the  whole  seem  to  be  cut  on  the  same  pattern  as  ia 
O:  icdmoideSy  but  when  we  examine  them  attentirely  we  see  that 
they  are  all  stabbed  like  the  body  itself,  the  Tentrals  and  pectonk 
shorter  and  more  widened,  the  dorsal  and  anal  lower.  As  for  the 
other  details  of  their  structure  they  are  about  the  same,  as  we  may 
see  from  the  following  formula. 

Br.  6  ;  D.  X.  14 ;  A.  HI,  10;  C.  7,  I,  8,  7, 1,  6 ;  V.  1, 5; 
P.  16. 

The  scales  are  a  little  smaller,  but  of  the  same  form  aa  in  (7. 
Bolmoides;  the  radiating  striae  are  perhaps  less  marked.  They 
cover  the  opercular  apparatus  and  the  cheeks,  but  at  this  latter 
place  their  smaller  size  is  quite  remarkable ;  this  latter  character 
is  very  striking  when  we  compare  both  species. 

Our  specimens  are  from  Lake  Huron ;  one  of  them  measures 
twelve  inches,  and  the  other  seven.  I  have  also  received  two  sped- 
mens  from  Lake  Michigan,  through  the  care  of  Mr.  Samuel  C. 
Clarke,  the  largest  of  which  measures  eighteen  inches.  Professor 
Baird  forwarded  to  me  specimens  from  Lake  Champlain.  Dr.  De- 
kay  has  found  it  in  Lake  Oneida.  Finally,  this  species  extends 
to  Pennsylvania,  as  I  was  able  to  convince  myself  by  two  aped* 
mens  collected  at  Toxburg,  and  for  which  I  am  under  obligation  to 
Professor  Baird. 

*  Orystes  salmoneui  does  not  occur  in  the  Northern  nor  in  the  Middle  States,  al- 
though Dr.  Dekay  mentions  it  upon  the  authority  of  CuTier,  who  probably  mistook 
fpecimens  of  our  Oryttet  fateiattu  (pr  the  southern  spedes.  Having,  howerer,  failed 
to  discover  this  confusion,  Dr.  Dekay  describes  the  same  fish  again,  under  the  name  of 
CttUrarchut  obacurut. 
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HuRO  NIGRICANS  Cuv.  IS  another  species  of  the  lower  Canadian 
lakes,  which  occurs  also  in  Lake  Champlain.  The  generic  dis- 
tinction from  Grystes  does  not,  however,  rest  upon  sufficient  charac- 
ters to  warrant  its  preservation  in  the  system  of  fishes ;  I  shall 
tiierefore  call  it  in  fhtnre  Chygtes  nigrieans.  It  is  a  very  common 
fish  in  some  of  the  lakes,  and  highly  esteemed  as  an  article  of  food. 
Thronghont  the  lake  re^on  it  is  known  nnder  the  name  of  black 
bass,  and  may  be  seen  in  large  numbers  in  the  enclosure  under  the 
gallery  of  the  Cataract  Hotel  at  Niagara.  Dr.  Dekay  describes  it 
as  Centrarchns  fasciatuSj  although  he  copies  also  Cuvier's  description 
and  figure  of  Suro  tdgricanSj  but  without  perceiving  their  identity. 

In  the  northern  lakes  there  is  only  one  species  of  true  Centrarchus 
found,  the  Centrarchus  oeneus;  but  it  does  not  occur  as  far  north  as 
Lake  Superior,  though  it  is  common  in  Lake  Huron  and  the  other 
great  lakes. 

COTToms. 

As  they  have  been  circumscribed  by  Cuvier,  the  Cottoids  consti- 
tute a  most  natural  family,  though  they  contain  genera  apparently 
widely  distinct.  Indeed,  between  Feristedium  and  Scorpaena, 
between  Fterois  and  Aspredophorus,  between  Gasterosteus  and 
Coitus,  diere  seems  to  be  as  great  a  chasm  as  can  exist  in  a 
natural  family ;  however,  they  all  belong  to  one  and  the  same 
natural  group.  But  in  order  to  be  satisfied  that  it  is  so,  one  should  be 
acquainted  with  the  fact,  that  animals  or  plants  belonging  to  one  and 
the  same  natural  division,  will  in  certain  cases  resemble  each  other 
so  closely  as  scarcely  to  allow  distinct  subdivisions,  as,  for  instance, 
the  Siluridse,  which,  with  the  same  features  throughout  so  numerous 
a  &mily,  nm  into  various  extremes  of  form,  in  which,  however, 
there  is  no  mistaking  the  family  likeness  even  in  the  external  ap- 
pearance ;  the  same  is  also  the  case  among  Cyprinidse  or  among 
Eels.  But  there  are  others,  whose  relations  rest  upon  one  particular 
combination  of  characters,  which  will,  nevertheless,  assume  very 
difiierent  features,  though  preserving  throughout  that  common  trjdt  of 
character.  Genera  belonging  to  such  families  may  sometimes  at 
first  sight  have  very  little  resemblance  to  each  other,  they  may 

20 


S96  LAKB  SUFBiOB. 

diSnr  in  rerj  different  amountB  of  variation,  and  neverdieleflB  eon» 
ititate,  at  least  in  the  eye  of  the  deeper  investigator,  a  very  nataral 
group ;  such,  for  instance,  is  the  &milj  of  Cottoids,  such  again  ia 
the  fSunily  of  Seomberoids.  The  ^^oolty  in  sueh  eases  is  not  the 
diversity,  bat  a  correct  appreciation  of  the  c<»inecting  character, 
vrluch,  if  misunderstood,  might  bring  together  animals  widely  dis- 
tinct in  structure,  but  apparently  related  by  external  appearance ;  fo 
instance,  the  genus  Capros  among  Seomberoids,  near  Zeua,  owing  to 
its  form  and  the  dilatability  of  the  mouth,  when  in  troth  it  bekng^ 
to  the  Ch»todont8,  in  the  vicinity  <^  Chelmo. 

Taking  for  granted  that  the  family  of  Cottoida,  as  it  is  now  dtfurao- 
terised,  is  in  the  main  a  natural  one,  the  question  arises  at  <xice, 
what  can  be  done  to  appreciate  correctly  the  true  relations  of  tfaow 
remarkable  tropical  forms,  as  Pterois,  Lynanceia,  &c.,  with  tfie 
more  uniform  Cottus,  Etheostoma,  Gasterosteus,  of  the  freahwaters 
of  temperate  regions?  To  become  satisfied  that  they  are  truly 
members  of  the  same  family,  it  is  necessary  to  undertake  an  extensiye 
comparison  of  the  structure  of  their  head,  and  especially  of  the  a^ 
rangement  of  their  infraorbital  bones,  when  it  is  seen  that  firequently 
the  particular  development  which  characterizes,  generally,  this 
group,  is  reduced  to  a  rudimentary  state  in  some  of  its  members,  as 
in  Etheostoma  and  the  genera  allied  to  it.  This  group  of  small 
Cottoids  having  attracted  less  attention  than  the  larger  marine  types, 
we  subjoin  a  synopsis  of  their  genera. 

Subfamily  op  Etheostomata. 

Freshwater  fishes  of  medium  and  small  size,  somewhat  related  to 
the  Gobii.  Cheeks  sometimes  covered  with  scales,  sometimes  bare. 
One  small  suborbital  bone  only,  the  anterior.  Mouth  variable. 
Head  sometimes  elongated,  sometimes  truncated  or  rounded.  Scales 
proportionally  large.  No  air  bladder.  No  pseudo-branchiae.  Teeth 
very  minute. 

Etheostoma,  Bafin. 
Head  elongated,  pointed;  mouth  widely  open,  not  protractile, 
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broad,  jaws  of  equal  lengtli.      Opercular  apparatus  and  cheeks 

bare. 

EiheoBtoma  bleunioides  J2qf. 

*'        notatum. 

*^        third  species  sent  by  Prof.  Bcdrd. 

PiLBOMA,  Dekay.  ' 

Head  corneal,  tnincated,  in  form  of  a  hog's  snout ;  opening  of 
the  mouth  moderate,  and  in  form  of  an  oblique  arc  of  a  circle,  opening 
at  the  end  of  the  snout,  very  sli^dy  protractile.  Lower  jaw  a  lit- 
tle shorter.     Operculum  and  cheeks  scaly. 

Etheostoma  Gaprodes  Bafin. 
Pileoma  semifiuciatam  Ikkay. 

^^        EehrtkAgasi.    Lake  Superior. 

PoBOiLOSoiftA,  Agass. 

Head  short  and  strong,  rounded.  Mouth  little  opened,  propox^ 
tionally  broad ;  it  is  not  protractile,  though  the  maxillary  bone  be 
moveable.    Opercular  apparatus  scaly ;  cheeks  bare. 

EUieostoma  Yariatum    JSirtl. 
^^        maculatum    £SrtL 
^^        third  species  sent  by  Prof.  Baird, 
^^        fourth  species  sent  by  Prof.  Baird. 

a 

BoLSOSOMA,  Dekay. 

Head  very  short,  rounded  in  section  of  a  circle ;  mouth  small, 
horizontal,  slightly  protractile.  Opercular  apparatus  and  cheeks 
Tety  scaly,  neck  and  sides  <^  the  head  compressed. 

Boleosoma  tessellatum  Dekay, 

<<    tenue  Agass.    Charleston,  S.  0. 
^<    maculatum  Agass.     Lake  Superior. 

Etheostoma  Olmstedi  Starer. 

^^        fifth  q)ecie8  sent  by  ProL  Baird. 


\ 
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COTTUS. 

A  broad  and  depressed  head,  contiguous  to  a  body  gradualtj 
dimiaishing  towards  the  tail,  is  the  essential  zoological  character  of 
the  genus  Gottus,  wUch  contains  at  the  same  time  freshwater  and 
marine  species ;  the  former  having,  as  the  character  of  the.  groi^,  a 
head  generally  smoother  and  less  prickly  with  spinM  tbaa  the 
marine  species,  which  in  their  turn  are  generally  larger. 

Europe  as  well  as  America  produces  species  of  both  groups. 
For  a  long  time  all  freshwater  Gotti  of  central  and  northern  Europe 
were  considered  as  identical  with  Oottus  GhbiOj  when,  twelve  years 
ago,  Mr.  Heckel  *  distinguished  several  species,  very  sioular,  it  is 
true,  to  CottuB  Q-obio^  but  differing,  however,  in  many  respects. 

Recently,  an  American  naturalist  has  attempted  to  show  that  all 
Gotti  of  Northern  America  constitute  only  a  single  species,  and 
that  this  species  is  identical  with  the  Oottus  Chhio  of  Europe. 
However,  studying  the  Gotti  which  we  have  collected  around  Lake 
Superior,  I  first  recognized  two  species  ;  then  comparing  l^em  with 
the  C.  coffnatus  Richards,  and  the  O.  mscoms  Hald.,  I  found  these 
two  latter  not  only  distinct  from  each  other,  contrary  to  die 
opinion  of  Mr.  Ayres,  but  yet  distinct  from  those  of  Lake  Superior. 
So  that  the  presence  of  C,  Ghbio  in  this  continent  is  quite  illusive, 
as  also  the  supposed  identity  of  the  Gotti  in  different  regions. 

A  monograph  of  the  freshwater  species  of  the  genus  Cottus  in 
Northern  America  would  be  a  work  of  very  great  importance,  were  its 
purpose  but  to  rectify  the  different  opinions  entertainejl  with  regard 
to  them. 

COTTUS    RiCHARDSONI,   AgasS. 

The  largest  individuals  of  this  species  which  we  have  had  at  our 
disposal,  and  on  which  our  description  rests,  measure  four  and  three- 
fourtlis  inches  with  the  caudal.  The  head  alone  constitutes  one 
and  one-fourth  inches  of  this  length,  of  course  a  little  more  than  the 
fourth  part ;  its  breadth  equals  three-fourths  of  its  length,  and  it9 

^Annalen  dei  Wiener  Museams,  1837|  II. 
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height  forms  a  Utile  more  than  the  half.  Besides  being  very 
depressed  and  flattened,  the  head  further  presents  a  slight  depression 
on  the  occiput.  The  mouth  is  large,  its  breadth  measures  nearly  six- 
eighths  of  an  inch.  GThe  jaws  are  of  equal  length,  bordered  with 
excessively  fine  teeth,  with  very  hooked  points.  The  upper  jaw  is 
slightly  protractile.  The  lips  are  considerably  developed  and  form 
a  very  marked  rounded  process,  on  both  sides  of  the  lower  jaw. 
The  eyes  of  a  circular  form,  with  a  diameter  which  exceeds  a  quar- 
ter of  an  inch,  are  placed  at  a  distance  of  three^ighths  of  an  inch 
from  the  end  of  the  snout.  The  nostrils  occupy  about  the  middle  of 
this  space.  The  spine  of  the  preoperculum  scarcely  forms  a  pro- 
jection through  the  skin ;  it  is  strongly  bent  upwards  and  back- 
wards. The  upper  and  hinder  angles  of  the  operculum  terminate 
in  a  small  process,  flat  and  sharp,  which  remains  hidden  m  the 
thickness  of  the  membrane  which  encircles  the  free  mar^  of  this 
bone.  The  branchiostegsd  rays,  six  in  number,  on  each  side,  are 
slender  and  cylindrical.  The  isthmus  between  the  horns  of  the 
hyoid  bone  measures  half  an  inch. 

The  form  of  the  body  is  regular,  gradually  decresteing  towards  the 
tsul.  The  line  of  the  back  is  ndsed ;  that  of  the  belly  is  about 
straight,  forming  the  continuation  to  the  flattening  of  the  lower  sur- 
fisk^e  of  the  head.  The  greatest  height  corresponds  to  the  anterior 
margin  of  the  first  dorsal  fin;  it  measures  three-fourths  of  an 
inch,  whilst  the  transversal  diameter  of  that  same  region  measures 
nearly  six-eighths  of  an  mch.  Above  the  tsdl  the  height  is  but  five- 
sixteenths  of  an  inch,  and  the  tluckness  one-eighth.  The  tsdl  itself  is 
slightiy  dilated  and  rounded  at  the  insertion  of  the  caudal. 

The  fins  upon  the  whole  are  much  developed.  GThe  first  dorsal 
has  a  basis  of  six-eighths  of  an  inch,  and  is  five-sixteenths  of  an  inch 
high,  and  is  situated  at  one  and  three-eighth  inches  from  the  end  of 
the  snout.  Its  upper  margin  is  rounded,  the  rays  of  the  centre 
bemg  the  longest ;  they  are  eight  in  number  and  undivided.  The 
second  dorsal,  twice  as  long  as  the  first,  and  one  third  higher,  is 
composed  of  eighteen  rays,  the  longest  occupying  the  centre  of  the 
fin ;  a  single  one  of  them  is  dichotomized  at  its  upper  end.  The 
caudal,  about  six-eighths  of  an  inch  long,  is  truncated  behind.  Its 
upper  and  lower  marine  are  slightly  rounded.    Thirteen  rays  may 
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be  counted  there  wiih  a  few  rndhnentB ;  ihe  fo v  nyt  of  Ae  cental 
Ufbrcated  from  the  middle  of  their  length,  didiotonuie  anew  it 
ttieir  extremity  jointly  with  the  two  adjacent  rays  above  and  beknr. 
The  anal  bepns  beneath  the  third  ray  of  flie  Beoond  doml  and 
terminates  a  little  before  this  latter ;  its  form  as  well  as  its  beig^ 
is  aboat  the  same  ;  there  are  fourteen  undivided  rajs  m  it.  Ihe 
▼entrals  contain  fire  simple  rays ;  the  first,  intimaitely  ommaeted  with 
the  second,  is  a  little  shorter.  Their  length  is  dhoiat  fife^ig^tiba  of  ao 
inch.  The  pectorals  are  large  and  &n*like ;  the  rays,  fifteen  in  nun- 
ber,  are  all  undivided ;  the  longest  occupy  the  ufqper  third  part  of 
the  fin.  They  are  only  liuree-fourths  rf  an  indikmg,  of  comae  much 
below  the  lengA  of  the  head. 

Br.  6 ;  D.  vin.-18 ;  C.  8-18.1 ;  A.  14 ;  V.  I.  4 ;  P.  16. 

The  anus  is  situated  exactly  in  the  middle  of  the  length,  inohtding 
ttie  caudal,  which  places  it  nearer  to  the  insertion  of  thiB  fin  than 
to  the  end  of  the  snout;  it  is  bordered  behind  by  a  small,  tri- 
angular, membranous  appendage  which  leans  towards  the  anteric^ 
margin  of  the  anal.  The  body  is  completely  naked  and  unprovided 
with  scales,  as  is  the  case  in  all  species.  The  lateral  line  is  very 
distinct,  it  begins  at  \he  upper  margin  of  ilie  operculuni,  bends 
slightly  downwards,  then  rises  to  terminate  in  a  stndght  line  about 
ihe  middle  of  the  second  dorsal  after  having  considerably  approached 
tiie  back.  A  row  of  pores  is  arranged  in  a  struct  line,  eonstandy 
ascending  until  they  are  confounded  with  the  back  at  the  hinder 
margin  of  the  second  dorsal,  at  a  distance  of  three-eighths  of  an  inch 
fix>m  the  insertion  of  the  caudal. 

The  color  is  a  dark  olive-colored  bro¥m  on  the  whole  sor&ce  of 
the  head  and  cheeks  and  all  along  the  back.  The  lower  half  of 
the  sides  is  of  a  lighter  tint.  The  abdomen  and  the  lower  £ftce  of 
the  head  have  a  rather  yellowish  tint,  dotted  with  very  small  black 
spots.  The  lower  jaw  is  sometimes  completely  black.  The  general 
tint  of  ihe  fins  is  Uie  same  as  that  part  of  the  body  to  which  Ihey  oo^ 
respond.  The  dorsals,  caudal,anal  and  pectorals  are  barred  traD»> 
versely  with  blackish  spots.  The  ventrals  have  the  aame  ahade  ai 
the  abdomen. 

The  characters  which  distinguish  this  ^)e(nes  firam  C7.  eognaba 
Richardson,  are  easily  made  out  by  comparing  the  description  which 
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that  aadior  gives  of  it.  The  more  distant  position  of  the  amis ;  Hie 
proportions  in  the  dimensions  of  the  head  and  bodj ;  the  lateral 
line  which  terminates  before  the  extremity  of  the  tail ;  the  more 
anterior  position  of  the  anal  relatively  to  the  second  dorsal,  and 
finally  the  shorter  pectorals  in  proportion  to  the  length  of  the 
head,  are  the  most  striking  pecufiarities. 

I  have  found  several  specimens  of  this  species  in  Montreal 
Biver.  Among  the  number  was  one,  whose  general  form  has  the 
same  aspect,  the  same  tint,  the  same  proportions  of  the  head  and 
body,  the  same  form  and  structure  of  the  fins,  the  same  mouth,  but 
whose  palatine  bones  bear  a  small  group  of  teeth  like  those  of  the 
vomer.  As  yet  we  know  only  one  freshwater  species  with  palatine 
teeth,  the  O.  cuper  Rich.  From  among  five  other  specimens,  also 
from  Lake  Superior,  from  Isle  Royale,  for  which  I  am  under  obligation 
to  Dr.  G.  T.  Jackson,  I  have  found  the  same  group  of  palatme  teeth 
in  the  largest  of  them,  so  Uiat  I  am  inclined  to  consider  this  peculiar- 
ity as  an  indication  of  old  age,  rather  than  a  specific  character. 

Coitus  Franklini,  Agass. 

« 

This  species  is  distinguished  from  the  preceding  by  the  following 
characters :  the  head  retains  the  same  proportions  relatively  to  the 
body,  but  the  mouth  is  smaller  and  less  opened,  and  the  teeth  are  less 
strong.  The  body  diminishes  more  abruptly  in  height  beyond  the 
anus,  and  in  its  whole  length  the  thickness  is  proportionally  greater. 
Thence  there  results  a  more  cylindrical  and  subcorneal  form.  The 
lateral  line  is  less  approximated  to  the  back ;  it  disappears  on  the 
sides  as  in  the  preceding  species,  but  the  row  of  pores  continues  as 
far  as  above  the  middle  of  the  insertion  of  the  caudal  after  a  very 
iU)rupt  depression  a  little  before  its  termination. 

The  fins  are  less  developed,  but  their  relative  position  is  the  same. 
The  ventrals  instead  of  five  rays  have  only  four.  The  caudal  rays 
alone  bifurcate  once  on  the  middle  of  their  length.  In  all  odier 
fins  they  are  undivided.  They  may  be  reduced  to  a  formula  as 
follows : 

Br.  6 ;  D.  8-17  ;  A.  12  ;  C.  142.2 ;  V.  1-3  ;  P.  14. 

The  membranous  appendage  of  the  posterior  margin  of  the  anus  is 
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here  only  in  a  radimentary  state,  but  ihepodtion  of  tliis  orifice  is  tiie 
same  as  in  the  preceding  species,  and  this  fiict  ezclndeSy  a  priori,  the 
idea  of  an  approach  to  the  (7.  cognatu$  of  Bichardsoii.  Farther, 
oar  species  has  only  four  rays  in  the  yentrals  and  twelve  in  the 
anal. 

The  ground  is  of  a  yellow  olive  color  with  black  spots.  The 
lower  side  of  the  head  and  body  and  the  lower  half  of  the  sides  are 
yellowish  white.  The  fins  have  the  color  of  the  re^on  of  the  body 
to  which  they  correspond.  The  ventrals  and  anal  are  of  one  colw, 
the  others  are  barred  or  simply  spotted  in  transverse  rows. 

This  species  is  not  without  some  analogy  to  that  of  Pennsyl- 
vania. The  comparison  which  I  have  been  enabled  to  make  with  it 
by  means  of  specimens,  for  which  I  am  under  obUgation  to  Professor 
Baird,  has  shown  me  differences  which  I  consider  as  specific. 

Found  in  various  localities  along  the  eastern  shores  of  Lake 
Superior.  Prof.  James  Hall  has  also  sent  me  specimens  collected 
by  him  on  the  southern  shores  of  the  same  lake. 

« 

BoLEOsoMA,  Dekay. 

This  genus  has  been  instituted  by  Dr.  Dekay  for  a  small  firesb- 
water  fish  of  the  State  of  New  York.  He  placed  it  in  the  family  of 
Percoids,  whence  we  withdraw  it,  to  associate  it  to  the  Etheosto- 
mata,  which  should  constitute  a  distinct  group  among  the  Cottoids, 
and  the  Gasterostei  another  near  them.  The  zoological  chai-acters 
of  this  genus  may  be  formulated  in  the  following  manner :  The  form 
of  the  body  is  that  of  a  dart ;  the  head  is  very  short,  rounded  like  as 
arc  of  a  circle,  below  which  the  mouth,  generally  small  and  slightly 
protractile,  opens  horizontally ;  the  upper  jaw  sloping  over  the  lower. 
The  neck  and  the  sides  of  the  skull  compressed.  The  opercular 
apparatus  and  the  cheeks  covered  with  scales. 

The  species  known  to  me  are  :  the  Boleosoma  tessellatum  Dekay, 
the  B.  maculatum  of  Lake  Superior,  the  JEtheostoma  Olmstedi  of 
Pennsylvania  and  the  Northern  States,  which  belongs  to  this  genus 
and  not  to  Etheostoma  proper,  and  a  species  firom  South  Carolina 
which  I  have  called  Boleosoma  tenue. 
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BOLBO8OMA    MACULATUM,  Aga88. 

Plate  IV.,  fig.  3. 

The  general  fonn  of  tiiiis  species  is  slender.  The  largest  specimens 
which  we  have  studied  measured  two  and  three-eighths  inches  in  their 
whole  length.  The  occiput  and  the  anterior  region  of  the  body,  before 
the  first  dorsal  fin,  are  sensibly  depressed.  The  space  which  the 
dorsal  fins  occupy  forms  a  slightly  convex  line,  sloping  backwards 
and  rising  again  behind  the  posterior  margin  of  the  soft  dorsal  and 
before  the  origin  of  the  caudal.  The  ventral  line  is  almost  straight ; 
it  becomes  convex  beneath  the  tail  in  the  same  proportion  as  that  of 
the  back  is  concave.  If  we  add  to  that  a  gradual  compression  of 
the  sides  from  the  front  backwards,  we  shall  have  for  the  whole  body 
an  oval  form,  whichsoever  be  the  re^on  upon  which  we  make  a 
transverse  section.  We  shall  remark  only  a  gradual  decrease  of  the 
oval  from  the  head  towards  the  tail. 

The  head  is  short  and  thick ;  it  forms  just  the  fifth  part  of  the 
whole  length,  measured  from  the  end  of  the  snout,  to  the  posterior 
margin  of  the  operculum.  The  snout  grows  rounded  under  the  form 
of  an  arc  of  a  circle,  beneath  which  the  upper  jaw  is  fixed  horizon- 
tally. It  is  about  semi-elliptical  and  slopes  over  the  lower  jaw  on 
its  whole  circumference.  The  latter,  by  the  third  part  more 
narrow  towards  its  symphysis  than  at  the  origin  of  its  two 
branches,  appears  under  the  form  of  an  acute  angle  whose  summit 
would  be  rounded.  The  mouth  is  small  and  surrounded  with  a 
lip,  continuous,  rounded  and  uniform  on  its  whole  circumference. 
Card-like  teeth,  excessively  small,  visible  only  with  the  magnify- 
ing glass,  occupy  the  margin  of  the  jaws.  The  vomer  also  has 
teeth,  but  sensibly  larger.  Upon  the  pharyngeal  bones  they  become 
again  as  slender  as  upon  the  jaws.  The  eyes  are  large,  almost  circular, 
one-eighth  of  an  inch  in  diameter,  situated  at  the  upper  margin  of  the 
skull,  above  which  they  make  a  regular  projection.  The  distance  wluch 
separates  them  from  the  end  of  the  rostrum  is  not  quite  equal  to  their 
diameter.  The  nostrils  open  in  two  orifices,  both  nearer  to  the  orbits 
than  to  the  end  of  the  rostrum  ;  the  upper  orifice  is  twice  as  large 
as  the  lower ;  this  latter  is  nearest  the  eye.    The  cheeks  are  very 

ai 
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prominent  and  covered  with  very  thin  scales,  which  are  hidden  in 
the  skin.  Those  covering  the  opercular  apparatus  are  larger  and 
more  conspicuous.  The  opercular  bones  are  generally  smooth ;  &e 
preoperculum  is  rounded ;  the  operculum  is  triangular,  with  its 
summit  turned  towards  the  tail,  and  terminated  by  two  processes, 
of  which  one  is  a  cutaneous,  thread-like  expansion,  the  other  a  direct 
continuation  of  the  bone.  The  suboperculum  is  of  an  irregular  ellipti- 
cal form,  extending  along  the  whole  lower  mar^  of  the  operculum. 
The  interoperculum  is  a  quite  small  triangular  plate,  lost  between 
the  bones  above  named,  which  constitute  the  opercular  apparatus. 
The  branchiostegal  rays,  as  usual,  six  in  number,  are  slender  and 
diminish  in  length  on  the  side  of  the  isthmus  between  the  horn?  of 
the  hyoid  bone. 

The  anus  is  small  and  a  little  nearer  to  the  head  tlian  to  the 
tul. 

The  first  dorsal,  of  a  roundish  form,  is  generally  separated  firom  Uie 
second  ;  sometimes,  however,  a  small  very  low  membrane  unites  the 
hinder  margin  of  the  one  to  the  anterior  margin  of  the  other.  It 
is  composed  of  nine  or  ten  spinous  rays ;  the  longest  occupy  the 
centre  of  the  fin  ;  they  measure  nearly  five-sixteenths  of  an  inch ; 
the  first  has  only  the  half  of  this  height ;  the  two  last,  which  are  still 
shorter,  incline  very  much  on  the  back.  The  second  dorsal,  a  little 
higher  than  the  first,  is  equilateral,  having  its  upper  margin  almost 
straight,  and  its  posterior  margin  half  the  height  of  the  anterior  ma^ 
gin,  where  the  largest  rays  are  ;  they  are  twelve  in  number,  all  bif^l^ 
cated,  and  a  few  trifurcated.  Its  insertion  measures  about  half 
an  inch.  The  caudal  is  inserted  on  a  slightly  dilated  pedicle 
of  the  tail ;  the  upper  and  lower  margins,  almost  straight,  diverge 
a  little  on  their  extent ;  the  posterior  margin  is  truncated  almost  in 
a  straight  line  ;  there  are  seventeen  rays,  divided  from  the  first  third 
part  of  their  length,  which  is  three-eighths  of  an  inch ;  on  the  upper 
margin  we  count  six,  and  on  the  lower  five  rudiments  of  rays  ;  the 
two  following  on  the  two  margins  remain  always  below  the  dimensions 
of  the  others,  nor  do  they  bifurcate,  though  they  be  distinctly 
articulated  transversely.  The  anal  is  opposite  the  second  dorsal, 
it  is  less  elevated,  equilateral,  but  its  outer  margin  is  rounded ;  the 
rays,  eleven  in  number,  bifurcate  beyond  their  middle ;  the  ray  of 
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the  anterior  margin  remains  very  short  and  simple.  The  ventrab 
are  inserted  a  little  behind  the  pectorals ;  they  are  five-sixteenths 
of  an  inch  long ;  their  form  is  lanceolate,  narrow  at  the  base  and 
pointed  at  the  extremity ;  of  the  six  rays  which  compose  it,  that  of 
the  outer  margin  is  simple,  the  two  central  ones  are  the  longest  and 
about  equal.  The  pectorals  are  the  longest  of  all  the  fins ;  their 
posterior  extremity  exceeds  somewhat  the  ventrals.  Their  base, 
which  measures  one-tenth  of  an  inch,  forms  the  fourth  part  of  their 
length.  The  rays  are  twelve ;  the  central  ones  are  the  most  elon- 
gated ;  they  diminish  regularly  to  each  side,  giving  thus  to  the  whole 
g!  the  fin  the  form  of  an  oval  elongated  at  both  ends. 

Br.  6 ;  D.  IX-12  ;  C.  6-17.5  ;  A.  11 ;  V.  I-  6 ;  P.  12. 

The  posterior  margin  of  the  scales  is  semi-circular  and  finely  pec- 
tinated. The  lateral  line  is  concave,  and  median  on  the  tail ;  it  rises 
perceptibly  as  it  approaches  the  head.  The  back  and  two-thirds  of 
the  sides  are  spotted  irregularly  with  black ;  excepting  a  row  of 
larger  spots,  extending  from  the  posterior  margin  of  the  opercular 
apparatus  to  the  pedicle  of  the  caudal.  Below  this  band,  and  as  fitf 
as  the  under  side  of  the  body,  it  has  a  uniform  yellowish  tint.  The 
dorsal  and  caudal  fins,  as  well  as  the  base  of  the  pectorals,  are 
barred  transversely  with  black;  the  others  have  the  tint  of  the  bellj. 

This  species  was  first  observed  at  Fort  William ;  a  large  number 
of  specimens  were  also  collected  at  the  Fio. 

PiLBOMA,  Dekay. 

The  revision  we  have  made  of  the  species  arranged  in  the  genus 
Etheostoma  by  authors,  has  shown  the  necessity  of  subdividing 
this  group  into  several  smaller  genera,  for  two  of  which  we  have 
retained  names  proposed  by  Dr.  Dekay,  though  he  does  not  seem  to 
have  been  aware  that  his  species  belonged  to  Rafinesque's  old  genus 
Etheostoma.  Not  being  able  to  give  at  iiiis  time  a  detailed  review 
of  this  division  without  further  materials  which  have  no  reference  to 
tiie  fishes  Of  Lake  Superior,  I  shall  limit  myself  to  indicating  the 
general  characters  of  the  genus  to  which  I  refer  the  species  described 
below. 

The  body  is  slender,  fusdform,  compressed.     The  head  is  conical. 
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truncated,  terminated  by  a  kind  of  hog's  snout,  which  peroeplil^ 
exceeds  the  lower  jaw,  without,  however,  sloping  over  it.  The  mondii 
very  shghtlj  protractile,  moderately  opened,  resembles  an  oblique  aie 
of  a  circle,  and  opens  at  the  end  of  the  snout.  The  opercular 
apparatus  and  the  cheeks  are  covered  with  scales. 

Besides  the  species  here  described,  Etheostoma  CaprodsM  Bat, 
and  Pileoma  semifascicUum  Dekay  must  rank  in  this  genus. 

PiLEOMA  ZEBRA,  AgaSS. 

Tins  species  is  very  near  the  Etkeosiama  Caprodes  Raf.  (^Pth- 
oma  Caprodes  Ag.)  from  which  it  differs  only  in  a  few  peculiari- 
tiee  of  the  structure  of  the  opercular  apparatus,  in  the  direction  of 
the  lateral  line,  and  in  the  proportional  size  of  the  eyes.  Pileoma 
Caprodes  attains  larger  dimensions  than  our  P.  zebraj  the  largest 
^cimens  which  we  have  had  at  our  cUsposal,  measuring  only  about 
seven  inches.  Our  species  is  figured  Plate  4,  figure  4,  under  ihe 
name  of  JEtheostoma  zebra. 

The  general  form  of  the  species  under  consideration  is  elegant 
and  regular.  The  upper  outline  of  the  body  describes  a  slight  curve, 
rising  highest  at  the  middle  of  the  first  dorsal;  it  carves  more 
abruptly  on  the  head  than  on  the  side  of  the  tail,  where  it  becomes 
a  little  concave  on  the  space  contained  between  the  hinder  mar^ 
of  the  second  dorsal  and  the  insertion  of  the  caudal.  The  abdo- 
men is  less  convex  than  the  back ;  from  the  insertion  of  the  anal,  the 
outline  rises  and  becomes  slightly  convex  beyond  this  fin.  The  great- 
est height  perpendicularly  above  the  first  dorsal  is  three-eighths  of  aa 
inch.  The  greatest  thickness,  which  corresponds  to  the  same  re^on, 
amounts  to  about  two-thirds  of  the  height.  These  proportions  of  the 
height  and  breadth  are  msdntained  uniformly  along  the  whole  body, 
from  which  a  regularly  compressed  form,  from  the  head  to  the  tail, 
results.  The  head  is  conical,  more  pointed  than  in  the  other  species 
of  the  genus,  and  forms  the  fourth  part  of  the  length  of  the  body. 
The  surface  of  the  head  is  smooth.  The  eyes  are  large  and  8abci^ 
cular,  one-seventh  of  an  mch  in  diameter,  and  situated  at  the  upper 
margin ;  the  distance  between  them  exceeds  their  diameter.  The 
openings  of  the  nostrils  are  two  on  each  side,  placed  one  before  tiie 
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otiber,  at  the  eztrenuties  of  a  small  furrow,  arched  outwards.  The 
posterior  is  the  smallest,  and  occupies  the  upper  and  anterior  margin 
of  the  eye ;  the  second  is  placed  nearer  to  the  snout  than  to  the  eye 
itself. 

The  scales  which  cover  the  opercular  apparatus  are  excesnvely 
thin,  and  allow  the  form  and  outlines  of  the  different  bones  to  be 
distinctly  seen,  the  surSstce  of  which  presents  the  same  mlyer-colored 
reflection  as  the  bare  space  before  the  pectorals,  which  extends  also 
beneath  the  head.  The  ascending  branch  of  the  preoperculum  is 
almost  straight  at  its  hinder  margin,  which  is  thinned ;  the  lower 
angle  is  rounded.  The  operculum  has  the  form  of  a  slightly  obtuse 
triangle;  the  upper  angle  is  armed  with  a  point;  the  margin 
forming  the  hypothenuse  is  slightly  concave  or  undulated.  The 
suboperculum  is  proportionally  large ;  a  membranous  expansion,  in 
which  the  point  of  the  opercidum  loses  itself,  terminates  its  upper 
extremity ;  its  lower  extremity  extends  before  the  operculum  in  the 
form  of  a  small  hook ;  the  bone  itself,  like  the  operculum,  is  rounded 
in. the  form  of  a  stretched  and  undulated  circle,  on  its  circumference. 
The  interoperculum  is  very  small.  The  cheeks  make  no  projection. 
The  branchiostegal  rays,  six  in  number,  are  bent  and  flattened. 
The  anus  is  nearer  to  the  tail  than  to  the  head.  The  lateral  line  is 
direct  from  the  centre  of  the  caudal  to  the  head ;  beyond  the  anal 
it  approaches  nearer  the  back  than  the  belly.  The  scales  are  of 
middle  size ;  the  denticulations  of  their  posterior  margin  are  only 
visible  with  the  magnifying  glass. 

Both  dorsal  flns  are  distinct  and  separated  from  each  other.  The 
first  begins  at  three-fourths  of  an  inch  from  the  end  of  the  snout ;  its 
insertion  is  equal  to  this  distance ;  its  greatest  height,  which  is  at  the 
anterior  third,  is  about  one-fourth  of  an  inch,  and  diminishes  gradually 
towards  its  posterior  mar^n.  The  second  dorsal  is  higher  than  the 
first,  and  has  a  basis  of  less  tiian  half  an  inch  ;  it  is  composed  oif 
fifteen  bifurcated  rays  ;  its  anterior  and  posterior  mar^ns  are  equi- 
lateral ;  its  upper  margin  slopes  from  before  backwards,  its  greatest 
height  being  at  the  anterior  margin.  The  caudal  has  seventeen  well 
developed  rays — that  is  to  say — ^articulated  and  bifurcated;  and 
eight  or  nine  undivided  rudiments  on  each  of  its  sides ;  its  pos^ 
tenor  marg^i  forms  a  slight  crescent ;  its  upper  and  lower  marine 
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are  sfcraight.  The  anterior  margin  of  the  anal  is  oppomte  to  that  of 
the  second  dorsal,  but  its  insertion  is  an  eightib  of  an  inch  leas,  and 
it  is  at  least  as  high,  if  not  higher ;  its  terminal  mar^  is  more 
convex ;  the  greatest  rays  occupy  the  anterior  third  part ;  the  first 
IB  undivided ;  the  anterior  mar^  is  rounded,  the  posterior  short 
and  stnught ;  here  are  twelve  rays.  The  ventrals  have,  aa  usual, 
nx  rays,  the  first  undivided ;  their  insertion  is  a  little  behind  the 
pectorals ;  their  length  exceeds  three-eighths  of  an  inch ;  they  are 
elongated  and  terminated  in  a  point,  which  exceeds  the  posterior 
extremity  of  the  pectorals.  These  latter  are  somewhat  longer  than 
&e  Ve;[itral8,  and  are  composed  of  fourteen  rays,  the  longest  of  which 
occupy  the  centre.  The  base  of  these  fins  measures  aa  eighth  of 
an  inch.  When  expanded,  the  rays  arrange  themselves  in  the  form 
of  a  fan,  with  a  regularly  rounded  circumference. 

Br.  6 ;  D.  XIV-15 ;  C.  9-17.9;  A.  12 ;  V.  I.  5  ;  P.  14. 

The  body  is  barred  with  black  transverse  bands,  extencUng  fr<»i 
Ihe  back  towards  the  sides.  They  are  alternately  longer  and  shorter. 
Kone  are  found  on  the  last  third  of  the  sides,  which  has  the  color  of 
the  abdomen  and  the  lower  part  of  the  head.  The  fins  psurtake  of 
the  color  of  the  region  of  the  body  to  which  they  belong.  Above, 
the  head  is  finely  dotted  with  black. 

The  few  individuals  of  this  species  which  we  have  procured  were 
caught  at  the  Pic. 

Gasterosteus  nebulosus,  Agass. 

Plate  IV.,  fig.  4. 

The  determination  of  this  species  has  caused  us  much  trouble, 
from  its  great  resemblance  to  GasL  occidental^  Cuv.,  Q-.  concitmui 
Bichards.,  and  even  to  G,  pung^itiiiB  of  Europe,  with  which  the 
preceding  species  are  compared  in  the  descriptions  of  authors. 
Another  difiBculty  occurred  to  us,  and  rendered  the  synonymy  of  (?. 
occidental^  Cuv.  very  complicated,  from  Dekay  having  referred  to 
this  fish  an  analogous  species  of  the  State  of  New  York,  which  differs 
firom  it ;  the  same  which  we  find  again  in  Massachusetts,  and  which 
Dr.  Storer  identifies  with  Q,  pun</itiui  L.    After  a  minute  com- 
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parison,  we  have  ascertained  tiiat  the  species  of  Lake  Superior, 
which  we  here  describe,  is  a  species  distmct  from  all  others } 
that  Q-.  occidentalis  Dekay,  and  G.  pungitius  Storer,  are  the  same 
species,  differing,  however,  from  the  O-.  occidentalis  Cuv.  This  lat> 
ter  will  preserve  the  name  which  Guvier  gave  to  it,  and  the  species 
of  New  York  and  Massachusetts  will  be  designated  under  the  name 
of  0-.  Dekayi. 

This  is  not  the  place  to  enter  into  minute  details,  bj  means  of 
which  to  distinguish  the  species.  We  shall  soon  treat  of  them  in  a 
monograph  of  all  the  species  of  North  America,  limiting  ourselves 
at  present  to  describing  the  one  collected  about  the  Sault  of  St. 
Mary. 

The  body  is  subcylindrical  or  compressed,  growing  thinner  from 
the  insertion  of  the  dorsal  and  anal  fins  towards  the  tail,  which  be- 
comes very  thin  and  slender,  widening  at  the  tip  for  the  insertion  of 
the  caudal.  It  is  from  two  inches  to  two  inches  and  one  half 
long  in  adult  specimens ;  its  greatest  height  is  at  the  pectorals,  and 
18  contidned  six  times  in  the  length.  The  outlines  of  the  back  and 
belly  are  slightly  convex ;  the  former  from  behind  the  occiput  to  the 
posterior  margin  of  the  dorsal  fin,  where  it  descends  somewhat ;  the 
latter  from  the  lower  end  of  the  snout  to  the  posterior  margin  of  the 
anal,  being  depressed,  on  the  tail.  The  head,  from  the  end  of  the 
snout  to  the  posterior  margin  of  the  operculum,  is  the  fourth  part  of 
the  length,  and  to  the  occipital  carina  one-fifth.  The  head  is  sub- 
conical,  generally  pointed  forwards ;  the  lower  jaw,  which  somewhat 
exceeds  the  upper  in  the  protraction,  forms  an  angle,  reentering 
in  the  retraction.  The  teeth  are  minute  ;  the  fissure  of  the  jaws  con- 
siderable. The  eyes,  proportionally  large,  have  a  diameter  of  nearly 
three-sixteenths  of  an  inch  ;  the  distance  which  separates  their  ante- 
rior margin  from  the  end  of  the  snout  is  a  littie  longer  than  their  diam- 
eter. The  nostrils,  which  open  along  this  space,  are  very  near  the 
orbits. 

The  suborbital  bones,  only  two  in  number,  are  &r  from  covering  the 
cheeks.  The  first  protects  the  anterior  margin  of  the  eyes  and  tiie 
lower  margin  of  the  nostrils,  leaving  a  bare  triangular  space  between 
it  and  the  second  suborbital,  situated  below  the  vertical  line  which 
would  pass  through  the  eyeball.     It  does  not  exceed  the  posterior 
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IDarg^l  of  the  orbits,  and  touches  the  preoperculum  only  by  iii 
lower  margin.  The  rest  of  the  cheek,  between  the  eye  and  the  pre- 
operculum, remains  completely  bare.  They  are  finely  granulated, 
without  spines  or  denticulations,  though  their  outer  oircomferenoe 
presents  a  few  notches.  The  preoperculum  borders  the  posterior 
and  lower  margins  of  the  cheek  in  the  form  of  an  obtuse  an^e, 
dilated  on  the  summit,  and  narrow  at  its  margins.  The  opereulun 
IB  triangular  with  slightly  concave  sides,  the  posterior  margim  ronnd> 
ed,  and  the  surface  radiately  striated.  The  suboperculum  forms  an 
acute  angle  ;  its  anterior  branch  is  convex  on  the  side  of  the  oper- 
culum, and  concave  on  the  side  of  the  interoperculum,  which  has 
the  form  of  a  small  subrectangular  triangle. 

There  are  about  three  equal  branchiostegal  rays.  The  branchial 
fissure  itself  is  well  proportioned.  The  suprascapular  and  scapular 
bones  are  not  visible  externally ;  they  attach  the  humeral  to  the  skull. 
The  upper  extremity  of  the  humeral  forms  a  small  triangle,  with  granii> 
lar  surface,  one  side  of  which  extends  above  ihe  base  of  the  pectorals, 
thus  bounding,  at  the  upper  part,  the  large  smooth  space  which  sepa- 
rates these  latter  fix)m  the  branchial  opemng.  This  smooth  space  is 
bordered  on  its  lower  circumference  by  the  narrow  prolongation  of 
the  cubitus  on  each  side,  which,  at  the  lower  part  of  the  body,  forms 
a  triangle,  whose  summit  advances  like  the  point  of  a  gothic  arch  in  the 
isthmus  near  to  the  branchial  fissure.  The  sides  extend  parallel  as 
far  as  the  ossa  innominata,  without  uniting  with  them.  They  thus 
circumscribe  a  bare  triangular  space  in  the  enclosure  of  the  arch, 
which  embraces  not  quite  half  of  the  space,  it  being  a  parallelogram 
for  the  rest  of  its  extent.  The  shield  under  the  belly  formed  by  the 
ossa  innonunata  is  triangular,  and  the  basis  turned  forwards  is  stri- 
ated transversely  at  the  outer  margin,  from  which  is  cut  a  segment 
of  a  circle,  which  is  sometimes  obtusely  triangular  where  the  bare 
space  disappears,  which  the  branches  of  the  cubitus  circumscribe,  as 
we  have  just  mentioned.  The  hinder  point  of  the  triangle  is  obtuse, 
and  terminates  at  some  distance  from  the  anus.  The  ventral  spine 
does  not  quite  reach  the  extremity  of  the  triangle.  The  ascending 
branch  of  the  ossa  innonunata  rises  at  a  small  distance  from  the  peo- 
torals,  inclining  backwards.  It  is  somewhat  more  dilated  at  its  sum- 
mit than  at  its  orij^,  forming  thus  an  elongated  isosceles  triangle, 
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ftriatod  at  its  sur&ce.    The  anus  is  situated  a  little  behind  the 
middle  of  the  length. 

There  are  generally  nine  spines  on  the  back  ;  a  single  instance  of 
eight  has  occurred  from  among  a  hundred  individuals  submitted  to  our 
ezaminaticm ;  none  contuned  ten.  A  small  triangular  and  very  low 
membrane  extends  from  the  inferior  third  and  inner  part  of  each  of 
them,  to  rejoin  the  back.  These  spines,  of  an  average  height  of  a  tenth 
of  an  inch,  are  thin  and  bent  somewhat  backwards ;  the  last^  which  is 
bent  a  little  more  than  the  others,  is  always  independent  of  the  soft 
dorsal.  This  latter  is  generally  composed  of  ten,  sometimes  eleven, 
soft  rays,  upon  a  base  of  about  two-fifths  of  an  inch  ;  all  are  bifurca- 
ted, as  is  the  case  with  the  other  fins  for  three-fifths  of  their  length ; 
at  the  anterior  margin  the  rays  are  almost  one-fifth  of  an  inch  in 
height,  whilst  on  the  posterior  margin  they  are  confounded  with  the 
line  of  the  back,  which  gives  to  this  fin  the  form  of  a  triangle.  The 
anal,  which  is  exactly  opposite  to  it,  has  somewhat  the  same  form,  with 
a  somewhat  shorter  base,  which  recedes  a  little  at  its  anterior  margin  ; 
it  contains  nine  rays,  and  in  a  few  exceptional  cases  eight ;  it  is  some- 
what lower  than  the  dorsal.  The  caudal  ia  rounded,  rather  concave 
on  its  posterior  margin  ;  there  are  constantly  twelve  bifurcated 
rays,  (six  in  each  lobe,)  and  four  rudimentary  ones  at  the  upper 
margin,  and  as  many  at  the  lower ;  the  inner  one  has  tvrice  the 
length  of  the  three  others ;  the  largest  rays  are  about  one-fifth  of 
an  inch  in  length.  The  bare  space  of  the  upper  and  lower  margins 
of  the  tail,  which  separates  the  caudal  from  the  termination  of  the 
dorsal  and  anal,  varies  between  one-third  and  two-fifths  of  an  inch. 
The  pectorals  are  sometimes  as  much  as  three-tenths  of  an  inch  long ; 
they  are  composed  of  ten  nearly  equal  rays ;  tBeir  form  is  oval, 
narrowed  towards  the  base.  The  ventrals  are,  as  in  most  si)ecie3, 
reduced  to  a  spinous  ray,  inserted  on  the  ossa  innominata,  with  a 
small  membrane  from  the  axilla,  at  the  centre  of  which  a  small  sim- 
ple ray  \b  observed.  The  spinous  ray  is  here  very  elongated,  since 
it  nearly  reaches  the  posterior  extremity  of  the  ventral  cuirass, 
against  which  it  leans  when  at  rest.  It  is  about  one-sixth  of  an  inch 
long,  slightly  curved  within,  excavated  at  the  inner  side  of  its  base, 
sulcated  on  its  outer  surface,  thin  like  those  of  the  back,  and  with  the 
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magnifying  glass,  traces  of  fine  dentionlatioDB  may  be  difloemed  atk 
its  inner  margin. 

D.  IX-10 ;  A.  9  ;  C.  4. 12.4;  P.  10;  V.  L  1. 

The  body,  besides  the  bones  of  the  belly,  is  oompletely  bare  and 
miprovided  with  scales.  On  the  sides  of  the  tail  we  remark  a  amaD 
carina,  which  extends  from  the  hinder  third  of  tlie  dorsal  and 
aniU  fins  to  the  basis  of  the  caudal.  This  carina  is  fomed  by 
small  bony  pieces,  upon  which  rise  small  depressed  hook-like  pobta. 
The  lateral  line  is  continued  from  the  anterior  extremity  of  ilus 
carina  to  the  occiput,  following  the  back-bone. 

This  species  has  been  found  in  abundance  at  the  Pio.  When  aliv6| 
its  color  is  of  an  olive  brown  above,  mottled  with  blaokiah  brown  and 
alvery  white  below. 

^ASTBBOSTEUS    VYQUMUSj  AgaSS. 

Plate  IV.,  fig.  1. 

This  species  is  very  inferior  to  the  (7.  e(mcimmi  in  its  aae,  so  that 
we  have  in  it,  and  not  in  this  latter,  the  true  pigmy  of  the  genus. 
Its  length  does  not  attain  eleven-sixteenths  of  an  inch.  The  head, 
measured  from  its  anterior  extremity  to  the  posterior  mar^n  of  the 
operculum,  has  a  little  more  than  one-fourth  of  it.  Its  height  varies 
between  one-seventh  and  one-eighth  of  an  inch,  and  remains  neaily 
the  same  from  the  nape  of  the  neck  to  the  anterior  fourth  of  the  dorsaL 
The  eyes  are  proportionally  large  ;  the  nostrils,  situated  at  the  upper 
margin  of  the  orbits,  occupy  the  middle  of  the  space  between  this 
latter  and  the  end  of  the  snout.  The  head  is  somewhat  8lo{nng. 
The  curve  of  the  back,  very  elliptical  on  its  middle,  descends  abrupt^ 
towards  the  tail  about  the  insertion  of  the  soft  dorsal ;  that  of  tb» 
belly  is  slightly  convex,  and  ascends  also  very  abruptly,  to  form,  in 
conjunction  with  that  of  the  back,  a  narrow  contraction  on  the  middk 
of  the  peduncle  of  the  tail,  which  is  remarkably  short,  measuring 
scarcely  one-eighth  of  an  inch  from  the  posterior  mar^n  of  tb» 
dorsal  and  anal  fins  to  the  origin  of  the  caudal.  The  anus  is  placed 
seven-sixteenths  of  an  inch  from  the  head.  The  body  is  completdj 
bare  ;  the  bones  of  the  head  are  smooth ;  the  opercular  apparatos 
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hidden  under  the  skin ;  the  whole  dotted  with  blac^.  The  space 
between  the  pectoral  fins  and  the  branchial  opening  is  sensibly 
reduced,  and  covered  by  the  skin,  the  aspect  of  which  is  tiie  same 
as  on  the  rest  of  the  body«  The  thoracic  arch  is  not  visible  ;  we 
have  also  scarcely  found  traces  of  the  cuirass  formed  by  the  ascend- 
ing branch  of  the  innominated  bones,  and  about  the  basis  of  the 
ventral  spines,  which  are  perceived  only  with  the  magnifying  glass, 
under  the  form  of  very  small  hooks. 

It  was  difiScult  to  count  the  exact  number  of  the  rays  of  the  fins, 
as  they  are  very  thin  and  slender.  We  have,  however,  recognized  the 
existence  of  at  least  six  dorsal  spines ;  the  last  of  which  is  well  devet 
oped,  and  has  a  small  membrane  at  its  posterior  margin,  arising 
from  the  summit  of  the  spine  to  unite  the  basis  of  the  soft  dorsal. 
This  latter  seems  to  have  seven  rays,  composing  a  triangular  fin,  whose 
posterior  angle  rests  on  the  tail.  The  anal  has  the  same  form, 
but  is  somewhat  smaller,  opposite  to  the  dorsal,  and  provided  with 
six  rays.  The  caudal  is  short,  rounded,  and  has  twelve  rays,  perhaps 
even  fourteen,  for  the  two  exterior  ones  appeared  to  us  almost  twice 
as  thick  as  the  others.  The  pectorals  are  pointed,  and  have  eight 
rays  of  an  extreme  thinness.  As  for  the  ventrals,  as  we  have  seen 
above,  they  are  only  visible  with  the  magnifying  glass,  and  all  we 
have  been  enabled  to  do  was  to  satisfy  ourselves  of  the  presence  of 
tiie  spinous  ray  common  to  all  species. 

Three  individuals  of  this  species  were  found  at  Michipicotin.  Two 
from  among  them  are  only  one-quarter  of  an  inch  long. 

EsociDfi,  (^The  Pickerels.^ 

The  family  of  pickerels  is  perhaps  the  least  understood  of  any  in 
the  whole  class.  From  the  characters  assigned  to  it  by  Cuvier,  it 
contsdns  a  variety  of  fishes,  which  can  scarcely  belong  to  one  and  the 
same  natural  group,  and  indeed  more  recent  investigators,  as,  for 
instance,  Joh.  MuUer,  have  divided  the  Esoces  of  Cuvier  into  two 
families,  on  the  ground  of  the  pseudo-branchia3 ;  so  that  we  have 
now  the  families  of  Scomberesoces  in  addition  to  the  true  Esoces. 
Several  isolated  genera  formerly  referred  also  to  the  family  of  the 
Esoces,  have  either  been  removed  to  other  natural  groups,  or  become 
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iho  tjpeB  of  distbot  families  for  thenmlTas,  ts  Lepidorto—  and 
Pdyptenis. 

Ko  speciea  of  Scomberesoz  are  found  in  Like  Saperior,  nor  m 
any  of  the  lower  lakes,  alihoii^  they  occur  in  the  Atlantic  mot  ef 
these  latitudes,  where  Bdone  truncata  is  not  nncommony  and  widi  it 
Seombere9ox  Stareri.  Without  discusnng  for  the  present  the  nat» 
ral  relations  of  the  Esoces  -and  Scomberesoces,  I  cannot  Imt  tUnk 
that  the  Scomberesoces  are  an  aberrant  type  of  the  great  fiunfly  of 
Scombridse,  with  abdominal  ventrals  and  some  other  pecoliaritee. 

The  true  Esoces,  as  circumscribed  by  Joh.  Midler,  are  yery  few ; 
indeed  his  family  contains  little  else  than  the  true  genua  Esoz,  fishes 
which  are  all  inhabitants  of  the  fresh  waters,  and  occur  clu^y  in  the 
temperate  aone ;  their  structural  peculiarities  are  such  that  it  is  diS* 
cult  to  understand  their  true  affinities ;  their  cylindrical,  elongated 
form  mdicates  a  low  position  among  abdominales,  as  does  also  the 
composition  of  their  mouth,  the  maxillary  being  entirely  deprived  ef 
teeth,  while  the  palatal  bones  contain  a  powerful  armature;  the 
connection  of  the  intermaxillaries  and  nuudllaries  in  one  arch  plaees 
them  however  in  the  vicinity  of  the  Salmonidss.  The  skdeton,  anl 
especially  the  skull,  is  remarkably  sofl  in  these  fishes. 

North  America  seems  to  be  tiie  proper  fatherland  of  the  genm 
Esox,  its  species  being  numerous  all  over  this  continent,  firom  the 
great  northern  lakes,  through  all  the  rivers  and  lakes  of  the  east  and 
west,  and  as  far  south  even  as  Florida.  In  North  America,  tiiere- 
fore,  a  deeper  study  of  this  family  becomes  alone  possible,  in  relatioo 
both  to  the  knowledge  of  species  and  their  affinities  with  the  other 
fomilies  of  the  class. 

The  species  are  certunly  more  numerous  than  the  American  an- 
tilers  who  have  written  on  the  pickerels  have  recognized ;  and  if  ire 
had  for  examination  specimens  from  all  localities  of  this  continent,  nt 
might  now  publish  the  result  of  our  observations  on  this  fiunily.  Bii^ 
unwilling  to  introduce  in  our  science  unconnected  observations,  espe^ 
cially  on  a  difficult  and  controverted  subject,  we  prefer  to  recur  at  i 
future  time  to  tiiis  family.  We  shall  limit  ourselves  here  to  a  dd> 
scription  of  the  species  collected  from  Lake  Superior*  But  its  bsit 
description  would  be  without  interest,  did  we  not  compare  it  with  the 
species  abready  described  from  the  region  of  the  lakes.     Two  ^eciei 
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are  mentioned  by  Dr.  Richardson :  an  Ebox  LuciiM  and  an  Utox 
Estor  Lesn.  Now  the  species  of  Lake  Superior  is  not  the  Lucius 
of  the  Fauna  Boreali-Americana,  as  we  might  infer  by  comparing  the 
descriptions.  In  regard  to  this,  we  could  entertain  no  doubt.  As 
for  the  Esox  Estor  of  Dr.  Richardson,  we  allow  that  we  have  doubts 
whether  or  not  tiie  author  of  the  Fauna  Boreali- Americana  had  the 
true  Esox  Estor  Lesu.,  or  perhaps  my  Ebox  Boreas^  from^ake  So^ 
perior.  The  description  which  he  gives  of  it*  is  too  incomplete  to 
enable  us  to  recognize  it ;  the  more  so,  as  that  description  is  made 
with  reference  to  Ebox  Lucius,  which  is  found  to  be  quite  different. 
Only  two  characters  occur  which  may  be  considered  to  have  some 
value  ;  but,  strange  to  say,  these  two  characters  are  found  united  in 
none  of  the  species  which  I  know.  I  mean,  first,  the  form  of  the 
scales,  which  are  as  high  as  they  are  long,  a  character  which  we 
find  in  the  true  Esox  Estor  Lesu.  But,  agun,  the  scales  would  be 
much  smaller  in  the  species  which  Dr.  Richardson  had  in  view. 
The  Esox  Estor  Lesu.  is  the  species  which  has  the  least  number  of 
scales  on  the  cheeks  and  opercula ;  but  Dr.  Richardson  gives  for  his 
E.  Estor  two  rows  of  scales,  which  descend  along  the  anterior  mar* 
gin  of  the  operculum  until  they  attain  the  upper  angular  process  of 
the  suboperculum.  It  is  therefore  possible  that  the  species  referred 
to  Esox  Estor  by  Dr.  Richardson  was  neither  the  Esox  Estor  Le- 
sueur,  nor  my  Esox  BoreuSy  but  a  species  distinct  fix)m  all  others, 
as  the  small  size  of  its  scales  seems  to  indicate. 


Esox  BoREUs,  Agass. 

When  marked  external  zoological  characters  are  wanting  in  a 
group,  on  account  of  its  uniformity,  it  becomes  necessary  to  resort 
to  another  series  of  facts.  When  the  object  is  to  &id  the  place 
which  a  certun  family  occupies  in  its  order  or  in  its  class,  company 
tire  embryology  and  palaeontology  will  oflen  answer  the  purpose  as 
completely  as  an  anatomical  investigation,  and  even  with  more  pre- 
cision. If,  on  the  contrary,  we  have  to  do  witJi  the  distinction  of 
species,  we  may  in  such  cases  have  recourse  to  comparative  anat- 

*  Fauna  Boreali- Americana,  p.  187. 
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omy.  In  the  present  instance,  we  have  had  no  occasion  to  hesitate. 
Having  seen  by  turns  the  general  form,  the  outlines  of  the  fins,  the 
outer  details  of  the  head,  and  the  color,  sometimes  yarying  in  the 
same  species  to  a  great  extent,  and  at  others  preserving  a  monot- 
onous uniformity,  we  have  taken  for  our  guide  the  stmcture  of  the 
mouth,  and  particularly  that  of  the  palatal  bones  and  of  the  vomer, 
and  we  may  say,  that  whenever  we  have  had  series  of  specimens  at 
our  disposal,  the  general  traits  6f  the  species  have  not  varied  sena- 
bly.  We  have  relied  still  more  confidently  on  this  method,  when, 
after  comparing  the  buccal  apparatus,  we  have  seen  the  extreme 
variations  stop  in  these  limits. 

What  strikes  us,  especially  in  the  species  here  referred  to,  is  Ae 
general  smallness  of  the  rows  of  palatal  and  vomeric  teeth.  None 
make  a  strong  projection  above  the  others.  The  sur&ce  of  the 
palatals  has  a  very  uniform  appearance,  and  it  is  only  when  we  ex- 
amine them  closely,  that  we  perceive  that  the  teeth  of  the  inner  row 
alone  exceed  those  of  the  body  of  the  bone  in  size  by  about  one-third, 
though  remaining  equal  among  themselves.  The  palatal  bones 
themselves  are  slightly  bent,  with  the  convexity  turned  inwu^ 
Their  greatest  length  is  one  and  a  half  inches,  their  greatest  breadtli 
one-third  of  an  inch,  which  maintains  itself  on  the  anterior  two- 
thirds,  diminishing  sensibly  on  the  posterior  third,  the  extremity  of 
which  terminates  in  an  oblique  line,  extending  from  the  front  back- 
wards. The  anterior  margin  is  oblique  from  behind  forwards,  as  in 
most  species,  owing  to  the  curve  of  the  snout.  The  vomer,  includ- 
ing its  dilatation  and  the  narrow  band,  is  one  and  nine-sixteentte 
inches  long.  The  dilatation  is  of  a  triangular  form,  rounded  at  the 
anterior  margin,  and  slightly  concave  on  its  sides ;  its  centre  fa 
depressed,  concave.  A  certain  number  of  teeth,  larger  than  those 
of  the  centre,  occupy  its  circumference.  The  narrow  band  of  teeth 
upon  the  vomer  is  lanceolate,  and  terminates  in  an  acute  point  a  Kttfe 
beyond  the  extremity  of  the  palatals.  We  barely  observe  a  con- 
traction at  the  place  where  it  enlarges  at  its  anterior  part.  In  the 
centre  it  is  one-eighth  of  an  inch  broad.  The  teeth  which  cotct 
its  surface  are  very  small.  The  intermaxillaries  do  not  measure 
five-eighths  of  an  inch ;  they  have  a  single  row  of  teeth  as  small  as 
those  of  the  vomeric  band.     The  same  is  the  case  with  the  teeth  of  the 
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lower  jaw  as  in&.  those  of  the  palate.  The  largest,  situated  on  the 
posterior  two-thirds  of  the  maxillary  branches,  are  uniform  among 
themselves  and  regularly  spaced,  slender,  flattened,  and  their  acute 
point  is  curved  either  backwards  or  inwards.  At  the  anterior  part, 
and  on  the  symphysis,  the  same  uniformity  exists ;  and  though  form- 
ing only  one  single  row,  they  are  grouped  in  pairs.  They  incline 
towards  tibe  interior  of  the  mouth,  and  are  more  conspicuous  than  on 
the  body  of  the  palatal  bones. 

The  tongue  is  slightly  dilated,  laterally  rounded,  subtruncated  at 
its  anterior  margin.  It  has  on  its  middle  two  contiguous  shields, 
covered  with  excessively  small,  card-like  teeth.  The  posterior,  of 
elliptical  form,  is  six-eighths  of  an  inch  long,  and  one-fourth  of  an 
inch  broad.  The  anterior,  half  as  long,  terminates  in  a  conical  point, 
at  a  distance  of  one-third  of  an  inch  from  the  end  of  the  tongue. 
We  remark  two  small,  similar  shields  on  the  symphysis  of  the  branch- 
ial arches.  The  pharyngeal  bones  are  furnished  with  card-like  teeth 
of  great  uniformity. 

The  external  characters  of  this  species  may  be  indicated  in  the 
following  manner.  In  general  it  is  fusiform,  the  greatest  thickness 
corresponding  to  the  middle  of  the  length,  whence  the  body  seems  to 
taper  towards  both  its  extremities.  The  head  forms  one-fourth  of  the 
whole  length ;  its  conical  form  is  merely  the  result  of  the  attenuation 
of  the  body  forwards,  which  renders  it  proportionally  small ;  its 
upper  fieu^e  is  flattened ;  a  medium  furrow,  with  widened  margins, 
occupies  the  centre  of  it,  between  both  eyes.  The  snout  is  depressed, 
and  terminates  in  an  elliptical  curve,  which  exceeds  the  extremity  of 
the  lower  jaw.  Numerous  and  considerably  large  pores  extend  on 
the  frontals  above  the  snout ;  from  the  occiput  they  pass  beneatib 
the  orbits  and  through  the  preoperculum  on  the  branch  of  the  lower 
maxillary.  The  mouth  is  moderately  opened.  The  eyes  are  large  and 
elliptical ;  their  horizontid  diameter  is  eleven-sixteenths  of  an  inch, 
their  vertical  diameter  nearly  five-eighths  of  an  inch.  The  nasal  ori- 
fices, two  in  number  on  each  side,  open  before  and  within  the  eyes ; 
the  hinder  is  separated  from  the  orbit  by  a  space  of  only  one-fourth 
of  an  inch ;  it  is  crescentic,  with  the  convexity  turned  towards  the 
eye ;  a  membranous  fold  shuts  its  opening ;  the  anterior  is  ovoid,  and 
has  a  large  opening  outwards.    The  cheeks  are  completely  covered 
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with  scales  as  also  the  upper  half  of  the  opereiiliim.  The  rest  of 
the  opercular  apparatus  is  bare.  The  preopercolom  is  narrow,  iti 
postorior  margiQ  undulated.  The  operculum  is  trapescndal ;  its  an* 
terior  mar^n  concave ;  the  posterior  rounded,  and  Uie  lower  oblique. 
The  suboperculum,  somewhat  longer  than  the  operculum,  is  about 
one-third  as  broad,  being,  however,  somewhat  more  narrow  behind 
than  in  front.  The  interoperculum  is  very  narrow  and  elongated, 
being  undulated  like  the  preopcrculum  on  its  outer  margin.  The 
branchiostegal  membrane  is  narrow  ;  it  contains  fifte^i  rays,  of  which 
the  first  is  much  the  broadest ;  all  are  flattened  ot  compressed ;  the 
longest  are  two  inches ;  the  shortest  five-eighths  of  an  inch  long. 

The  body  grows  thinner  towards  the  tail  from  the  yentrals,  unde^ 
going  a  considerable  contraction  behind  the  dorsal  and  anal  fins.  It 
widens  again  at  the  insertion  of  the  caudal. 

The  dorsal  fin  has  a  quadrangular  form,  its  upper  margin  being 
only  slightly  arched  ;  it  is  two  and  three-eighths  inches  long  and  two 
inches  high.  The  rays  are  twenty-one  in  number ;  the  three  first  are 
Tery  short,  and  are  applied  towards  the  fourth ;  the  three  last  dimiiwuK 
equally  in  height ;  its  posterior  mar^n  is  at  a  distance  of  three  inches 
from  the  rudimentary  rays  of  the  caudal.  The  anal  is  situated  a 
little  farther  back  than  the  dorsal,  at  a  distance  of  two  and  three- 
eighths  inches  only  from  the  basis  of  the  caudal ;  its  circumference  is 
rounded ;  there  are  ten  rays  ;  the  four  first  near  the  fifth  ;  its  length 
is  an  inch  and  six-eighths,  its  height  two  inches,  making  it,  of  course, 
higher  than  long.  The  caudal  is  composed  of  eighteen  rays  ;  it  ii 
notched ;  the  breadth  at  the  extremity  of  the  two  lobes  measura 
three  and  a  half  inches ;  the  largest  rays  correspond  to  the  middle  d 
each  lobe ;  they  are  two  and  six-eighths  inches  long,  whilst  in  the 
centre  they  are  scarcely  one  inch  and  a  half ;  very  small  interradial 
scales  extend  over  a  space  of  three-fourths  of  an  inch  for  each  lobe 
from  their  insertion.  The  ventrals  contiun  eleven  rays ;  they  are 
somewhat  nearer  the  anal  than  the  pectorals  are,  and  also  nearer  to 
the  head  than  to  the  extremity  of  the  caudal,  being  situated  at  ten 
and  six-eighths  inches  from  the  snout ;  the  whole  length  being  nearlj 
one  foot  eight  inches ;  their  form  is  broad  and  rounded  on  the  outer 
circumference ;  their  insertion  measures  about  five-eighths  of  an  inch, 
tiieir  greatest  breadth  one  inch  and  a  fifthi  and  their  length  two 
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inches.  Tbe  pectorals,  composed  of  sixteen  rajs,  have  the  same 
general  form  as  the  ventrals,  but  still  more  rounded,  longer,  and 
broader  by  one-fourth  of  an  inch,  with  a  basis  of  insertion  of  eleven- 
sixteenths  of  an  inch. 

Br.  15;  D.  21;  A.  18;  C.  28;  V.  11;  R  16. 

The  scales  are  oblong,  longer  than  broad,  and  proportionally  larger 
than  in  the  JEsox  Ustar  Lesu.  We  may  count  four  of  them  on  the 
space  of  three-eighths  of  an  inch.  The  lateral  line  is  very  distinct ; 
it  follows  the  middle  of  the  body  from  the  basis  of  the  caudal  to  a 
point  in  front  of  the  dorsal  and  anal  fins,  whence  it  rises  to  terminate 
at  the  height  of  the  upper  third  of  the  operculum. 

The  upper  side  of  the  head,  the  back,  and  the  upper  half  of  the 
rides  are  bluish  black,  amidst  which  the  scales  shine  with  a  metallic 
azure  reflection.  The  face  and  the  lower  half  of  the  sides  have  a 
lighter  tint,  are  sprinkled  with  whitish  spots,  arranged  in  horizontal 
or  oblique  bands  on  the  face,  spherical  or  ovoid  on  the  sides,  and  dis- 
posed in  ill-defined  longitudinal  rows.  The  lower  side  of  the  head 
is  white  ;  the  abdomen  is  very  pale  yellow.  The  fins  have  an  olive- 
colored  tint ;  the  caudal  has  black  spots,  elongated  in  the  direction 
of  the  rays ;  these  spots  affect  less  regularity  on  the  dorsal  and  anal, 
and  disappear  almost  entirely  on  the  ventrals  and  pectorals. 

In  the  young  individual,  the  spots  of  the  sides  do  not  exist,  as  such. 
The  general  color  is  more  olive,  more  uniform,  and  the  body  is  barred 
vertically  with  sinuous  white  bands,  which  are  now  and  then  inter- 
oepted.  This  fish  was  obtained  from  various  places  along  the  north- 
em  shores  of  Lake  Superior. 

Gadoids. 

The  family  of  codfishes  contains  numerous  species,  closely  allied, 
all  of  which  are  circumscribed  within  the  colder  re^ons  of  both 
hemispheres.  The  northern  seas  especially  teem  with  codfishes  of 
various  kinds,  and  the  number  of  individuals  of  some  of  the  species 
must  be  countless,  if  we  judge  by  the  quantity  caught  annually. 
Taken  as  a  whole,  this  family  consists  of  low  forms,  their  body  being 
very  much  elongated,  their  vertical  fins  very  large,  and  the  ventrals 
placed  in  such  a  position  under  the  chin,  as  shows  that  when  they 
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were  formed,  the  vertical  fin  extended  underneath  very  far  forwards. 
The  abdommal  cavity  extends  also  far  backwards.  In  some  of  the 
genera,  the  dorsal,  caudal,  and  anal  remain  continuous ;  in  others, 
they  are  slightly  divided  ;  in  others,  they  become  subdivided  into 
many  fins,  but  in  all  they  extend  very  far  forwards.  From  their  geo- 
graphical distribution  in  the  colder  portions  of  the  northern  hemi- 
sphere, we  need  not  be  surprised  at  finding  a  good  many  of  these 
fishes  among  the  freshwaters,  as  the  northern  seas  contain  less  salt 
than  the  other  portions  of  the  ocean. 

The  real  affinities  of  the  family  are  still  obscure  to  me.  Frcnn 
their  peculiar  affinities,  they  stand  very  much  by  themselves  ;  how- 
ever, the  large  size  of  the  head,  the  developments  of  the  dorsals,  and 
even  the  structure  of  the  skeleton,  seem  to  bring  them  near  the  Lo- 
phioids  ;  and,  on  the  other  hand,  I  cannot  but  think  the  Scomberoids 
somewhat  related  to  them,  especially  when  comparing  the  Merluccius 
with  Naucrates,  etc.  In  Lake  Superior,  one  single  species  of  that 
fisimily  occurred. 

The  first  account  we  possess  of  the  Gadoids  of  North  Amer- 
ica dates  back  to  the  year  1773.  At  that  epoch,  J.  Reinhold 
Forster  published  descriptions  of  four  species  of  fishes  of  Hudson's 
Bay,  in  a  letter  addressed  to  Pennant,*  among  which  a  Lota  is 
mentioned,  which  he  identifies  with  the  European  species,  so  well  de- 
scribed, he  says,  by  Pennantf  himself,  that  he  thought  it  superfluous 
to  add  anything.  The  sole  difference  that  struck  him,  was  a  larger 
size,  and  six  branchiostegal  rays  instead  of  seven.  Pennant  after- 
wards inscribes  it,  in  his  Zoologia  Arctica,  under  the  same  denomina- 
tion of  Gadus  Lota  L. 

In  1817  Lesueur  published  descriptions  of  two  species  which  he 
considered  as  new,  under  the  names  of  Gadus  maculosus  and  Gadu$ 
eompre%8u%^X  but  he  cites  neither  Forster  nor  Pennant,  thinking, 
no  doubt,  that  they  had  seen  the  European  species.  The  same 
year  Dr.  Mitchill,  though  acquainted  with  the  writings  of  Lesueur, 
seems  not  to  have  been  aware  that  the  latter  had  just  named  his 
species,  and  proposed  to  call  the  first  Gadus  lacustris.^      Here 

•  Phflos.  Trans.,  LXILI.  149.  f  British  Zoology. 

I  Joam.  Aoad.  Nat  So.,  Philad.,  I.  8S.  )  Aomt.  Month.  Mag.  11.  UL 
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already  begins  a  discrepancy  in  the  characters  assigned  to  this  spe- 
cies. Lesaeur  says,  ^^Jaws  equal,*  and  Mitchill,  ^'  upper  jaw  long- 
e$t,  and  receiving  the  lower"  He  adds :  ^^  The  $kin  is  smooth  and 
scaldess,**  The  smallness  of  the  scales  most  have  misled  him ;  if 
not,  his  Q-adus  lacustris  is  not  the  Q-adus  tnacuhsus  of  Lesaeur* 
Dr.  Richardson  mentions  the  Q-adus  Lota  in  his  Journal  of  the  Ezpedi* 
tion  of  Franklin,  published  in  1823  ;  and  in  1886,  when  publishing 
the  Fauna  Boreali-Americana,  he  describes,  under  the  name  of  Lota 
maculosa,  a  species  from  Pine-Island-Lake,  which  must  be  the  same 
he  had  seen  in  1823,  since  he  gives  the  same  synonyms.  The 
description  is  considerably  detailed,  but  it  contains  no  criterion 
establishing  the  perfect  identity  with  the  species  of  Lesueur.  He 
agrees  on  the  point  that  the  jaws  are  of  equal  length,  but  as 
for  the  lateral  line,  Lesueur  had  said,  ^'  in  the  middle  of  the  hody^* 
and  Richardson  says,  ^'  nearer  to  the  back  than  to  the  belly,  and  is 
slightly  arched  till  it  passes  the  first  third  of  the  anal  fin,  after 
which  it  takes  a  straight  course^*  etc. 

In  1839  Dr.  Storpr*  gave  a  short  description  of  the  Q-adus  con^ 
pressus  Lesu.,  which  he  places,  however,  in  the  genus  Lota,  without 
trying  to  establish  a  connection  between  his  description  and  that  of 
Lesueur. 

In  1842  Dr.  J.  P.  Kirtlandf  copies  the  description  of  Q.  macubsus 
of  Lesueur,  and  cites  Richardson  in  the  synonyms.  He  adds  a  fig- 
ure. In  the  same  year,  1842,  Rev.  Z.  Thompson  j:  describes  a  species 
■from  Lake  Champlsun,  comparing  it  with  the  description  of  Q.  macUf 
hsus  Lesu.,  and  though  retaining  for  it  this  name,  he  remarks  certain 
differences  which  strike  him.  Thus,  the  upper  jaw  is  uniformly  longer, 
and  the  lateral  line,  ^'  anterior  to  Oie  vent,  is  much  nearer  the  back 
than  the  belly.**  In  this  sense,  the  lateral  line  agrees  with  the 
description  of  Dr.  Richardson.  Mr.  Thompson  finds  much  resem- 
blance between  his  fish  and  that  described  by  Dr.  Storer  under  the 
name  of  Lota  Brosmiana,  but  it  differs  from  it,  he  says,  ^^  in  having 
the  upper  jaw  longest,  in  having  the  snout  more  pointed  and  less 
orbicular.**    He  finds  that  his  fish  differs  as  much  from  the  Lota 


•  Rep.  etc.,  p.  134.  f  Boat.  Joom.  Nat.  HUt.  IV.,  24,  PL  3.  f.  1. 

X  Hiitory  of  Vermont,  p.  146. 
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maculoHa  Lesa.  and  Lota  Brosmiana  Storer,  as  these  latter  differ 
among  themselves ;  and  that  they  constitute  three  species  or  only  one. 
Here,  for  the  first  time,  we  have  a  critical  and  comparatiye  exanuns- 
tion,  but  it  does  not  satisfy  the  writers  who  follow  him,  or  thej 
seem,  indeed,  not  to  hare  known  his  account. 

As  to  Lota  eompre$sa  Lesu.,  Mr.  Thompson  was  not  aoquiunted 
with  it,  and,  in  his  turn,  he  copies  the  description  of  Dr.  Storer. 

The  Natural  Hxttory  of  the  FUhes  of  New  York  appeared  also  in 
1842.  Lota  maculosa  is  there  inserted  with  a  long  list  of  synonyms, 
but  without  comparative  criticism.  Then  characters  are  notioed,  to 
which  nobody  had  made  allusion  before.  Such  are :  ^^  PedaraiU  long, 
pointed  ;  their  tips  reaching  nearly  to  the  base  of  the  first  dorsal  '*  — 
^^  first  dorsal  smallj  subtriangular  ;  "  and  a  figure  to  eonfirm  them. 
Dr.  Dekay  says,  however,  he  is  acqusunted  with  Lota  oompressa  only 
through  the  descriptions  of  Lesueur  and  Storer,  from  whom  he  may 
have  borrowed  his.  But  whence  comes  his  figure,  which  ejdsts 
nowhere  else,  so  far  as  I  know  7  Dr.  Dekay  describes  and  figures  also 
another  species,  which  he  considers  as  new,  under  the  name  of  Lota 
inomata  from  the  Hudson  River,  and  which  Dr.  Storer  considers  as 
synonymous  with  his  Lota  Brosmiana^  of  New  Hampshire.*  Cc^ 
tjunly,  if  this  identity  is  real,  it  does  not  exist  in  the  figures  which 
these  two  authors  have  published,  nor  even  in  tlieir  descriptions,  since 
the  one,  (^Lota  inornata  Dekay,)  has  the  upper  jaw  larger  than 
the  lower,  while  in  the  other  QLota  Bro»niiana  Storer)  both  jaws 
are  equal.     And  there  are  still  other  differences. 

In  such  a  state  of  things,  it  was  impossible  for  me  to  establish  the  syn- 
onymy and  to  compare  critically  the  species  without  original  specimens 
for  comparison.  Possessing  myself  only  such  specimens  as  I  procui«d 
at  Lake  Superior,  I  will  describe,  provisionally,  that  species  under  the 
name  of  Lota  maculosa,  without  synonymy,  and  I  will  limit  myself 
to  indicating  the  analogies  and  the  differences  which  I  have  observed, 
I  will  not  say  in  the  published  figures,  but  in  the  original  descriptions 
of  the  authors.  The  question,  thus  restored  to  its  true  position,  may 
in  future  lead  to  further  progress. 

\     *  Synops.  N.  Am.  Fishes,  p.  219. 
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Lota  maculosa. 

The  description  which  best  coincides  with  our  specimens  is  that  ci 
Mr.  Thompson  of  the  Lota  of  Lake  Champlain,  and  which  we  have 
cited  above.  The  wood-cut  which  he  gives  of  it,  though  much 
reduced,  sustains  this  assertion.  I  will  remark  one  difference  only, 
which  is,  that  the  snout  is  more  pointed,  and  the  upper  lip  slopes  more 
over  die  lower  jaw  than  in  the  specimens  from  Lake  Superior.  The 
first  dorsal  fin  seems  also  to  be  higher  than  the  second. 

Dr.  Richardson  not  having  figured  the  species  which  he  describes, 
we  have  compared  attentively  his  description  with  our  specimens, 
to  which  it  applies  in  a  general  way,  as  also  in  several  peculiarities ; 
nevertheless,  we  would  direct  the  attention  of  ichthyologists  to  the 
following  differences :  The  head  is  proportionally  more  elongated, 
forming  only  the  fifth  part  of  the  whole  length ;  the  snout  more  pointed, 
the  upper  jaw  somewhat  longer  than  the  lower;  this  latter  is  besides 
considerably  exceeded  by  the  upper  lip.  The  distance  which  separates 
the  centre  of  the  orbit  from  the  end  of  the  snout  is  eqmvalent  to  three 
lengths  of  the  axis  of  the  orbit  itself;  this  axis  is  contained  four  times 
and  a  half  on  the  space  which  extends  from  this  same  point  of  departure 
to  the  posterior  margin  of  the  operculum,  being  contained  seven  times 
and  a  half  in  the  whole  length  of  the  head.  The  eyes  themselves  are 
besides  situated  at  the  upper  margin  of  the  face,  so  as  to  be  seen  from 
above.  The  labials  are  an  inch  and  a  half  long,  the  intermaxillaries 
one  inch.  These  measures,  compared  with  those  which  Dr.  Richardson 
gives,  show  us  remarkable  differences  in  the  proportions  of  these 
bones.  The  posterior  extremity  of  the  labials  is  besides  curved 
forwards. 

Among  the  fins  I  find  the  second  dorsal,  if  not  higher  than  the  first, 
at  least  as  high.  The  anal  is  generally  lower,  though  having  the 
same  form,  and  like  the  second  dorsal,  rounded  and  somewhat  higher 
at  its  termination.  The  anal  terminates  a  little  before  the  dorsal. 
The  ventrals  have  seven  rays ;  the  second  is  the  longest.    Formula : 

Br.  7;  D.  11-76 ;  A.  64;  C.  45;  V.7;  P.  19. 

The  skin  which  envelopes  the  fins  is  thick,  a  character  which 
we  find  again  in  Lota  compresMy  which  seems,  however,  to  be  a  much 
smaller  species. 
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The  head  is  much  depressed.  The  body  is  subcjlindrical  from  tfa« 
occiput  to  the  anus.  The  tail  is  also  much  compressed,  and  its 
heij^t  diminishes  quite  insensibly  from  before  backwards. 

I%e  color  is  dark  olire  brown  above,  motUed  with  blackish  brown ; 
sowewhat  yellow  about  the  lower  part  of  the  abdomen,  and  whitiih 
underneath. 

From  Michipicotin. 

It  is  very  difficult  to  decide  what  are  the  characters  whidi  £f- 
tinguish  Lota  comprt%»a  from  Lota  macuhsa.  It  seems  thai  the  spe- 
cies is  generally  smaller.  Lesueur  gives  to  it  an  upper  jaw  longer 
than  the  lower,  a  character  alternately  given  to  it  and  L.  maeulo$a 
by  the  authors  who  have  written  after  him.  Whether  the  body  is  pro- 
portionally shorter  is  to  be  verified  anew,  as  also  the  greater  oonh 
pres^on  of  the  ndes,  and  the  back,  which  is  said  to  be  highest  at 
the  basis  of  the  dorsal  fins.  Lesueur  adds,  as  a  character,  a  more 
elongated  caudal,  an  equal  dorsal  and  anal. 

The  description  of  Dr.  Storer,  the  only  one  which  has  been  made 
from  nature  since  Lesueur,  as  it  is  not  comparative,  does  not  solve 
the  question. 

Salmonidjb. 

So  long  as  the  family  of  Salmonidse  remains  circumscribed  as  it 
was  established  by  Cuvier,  it  seems  to  be  a  type  almost  universally 
diffused  over  the  globe,  occurring  equally  in  the  sea  and  in  freshwater, 
so  that  we  are  left  almost  without  a  clue  to  its  natural  relations  to  the 
surrounding  world.  Joh.  Muller,  working  out  some  suggestions  of 
prince  Canino,  and  introducing  among  them  more  precise  anatomical 
characters,  had  no  sooner  subdivided  the  old  family  of  Salmimids 
into  his  Salmonidse,  Characini  and  Scopelini,  than  light  immediateij 
spread  over  this  field.  Limited  now  to  such  fishes  as,  in  addition  to 
the  mere  general  character  of  former  Salmonidse,  have  a  false  gill  oo 
the  inner  surface  of  the  operculum,  the  Salmonidse  appeared  at 
once  as  fishes  peculiar  to  the  northern  temperate  re^on,  occurring 
in  immense  numbers  all  around  the  Arctic  Sea,  and  running  regu- 
larly up  the  rivers  at  certain  seasons  of  the  year  to  deposit  their 
spawn,  while  some  live  permanently  in  freshwater.  We  have  thus 
in  the  true  SalmonidaB  actually  a  northern  family  of  fishes,  which, 
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when  found  in  more  temperate  r^ons,  occurs  there  in  clear  mountain 
rivers,  sometimes  very  high  above  the  level  of  the  sea,  near  the  limits 
of  perpetual  snow,  or  in  deep,  cold  lakes.  That  this  family  is  adapt* 
ed  to  the  cold  regions  is  most  remarkably  exemplified  by  the  fact 
that  they  all  spawn  late  in  the  season,  at  the  approach  of  autumn 
or  winter,  when  frost  or  snow  has  reduced  the  temperature  of  the 
water  in  which  they  live  nearly  to  its  lowest  natural  point.  The 
embryos  grow  within  the  egg  very  slowly  for  about  two  months 
before  they  are  hatched ;  while  fecundated  eggs  of  some  other  fami- 
lies which  spawn  in  spring  and  summer,  give  birth  to  young  fishes  a 
few  days  after  they  are  laid.  The  Salmonidae,  on  the  contrary,  are 
bom  at  an  epoch  when  the  waters  are  generally  frozen  up  ;  that  is, 
at  a  period  when  the  maximum  of  temperature  is  at  the  bottom  of  the  . 
watery  where  the  eggs  and  young  salmons  remain  among  gravel, 
surrounded  by  a  medium  which  scarcely  ever  rises  above  thirty 
or  forty  degrees. 

It  is  plain  from  these  statements,  and  from  what  we  know  other- 
wise of  the  habits  of  this  family,  that  there  is  no  one  upon  the  globe 
livmg  under  more  uniform  circumstances,  and  nevertheless  the  species 
are  extremely  diversified,  and  we  find  peculiar  ones  in  all  parts  of 
the  world,  where  the  family  occurs  at  all.  Thus  we  find,  in  Lake 
Superior,  species  which  do  not  exist  in  the  course  of  the  Mackenrie 
or  Saskatchawan,  and  vice  versa,  others  in  the  Columbia  river  which 
differ  from  those  of  the  Lena,  Obi,  and  Yenisei,  while  Europe  again 
has  its  peculiar  forms. 

Whoever  takes  a  philosophical  view  of  the  subject  of  Natural 
History,  and  is  familiar  with  the  above  stated  facts,  will  now  under- 
stand why,  notwithstanding  the  specific  distinctions  there  are  between 
them,  the  trouts  and  whitefishes  are  so  uniform  all  over  the  globe. 
It  must  be  acknowledged  that  it  is  owing  to  the  uniformity  of  the  phys- 
ical conditions  in  which  they  occur,  and  to  which  they  are  so  admira- 
bly adapted  by  their  anatomical  structure,  as  well  as  by  ttieir  instinct. 
Bunning  up  and  down  the  rapid  rivers  and  mountain  currents,  leaping 
even  over  con^derable  waterfalls,  they  are  provided  with  most  pow- 
erful and  active  muscles,  their  tail  is  strong  and  fleshy,  an^  its  broad 
basis  indicates  that  its  power  is  concentrated ;  it  is  like  the  paddle  of 
the  Indian  who  propels  his  canoe  over  the  same  waters.     Their 
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mcmih  is  large,  their  jaw  strong,  tiieic  teetii  powerfbl,  to  enable  them 
to  secure  with  ease  the  scanty  prej  with  which  thej  ineet  in  these 
deserts  of  cold  water,  and  nevertheless,  though  we  cannot  but  be 
struck  bj  the  admirable  reciprocal  adaptation  between  die  stmctiire 
of  the  northern  animals  and  the  physical  condition  in  which  they 
Ii?e,  let  us  not  mistake  these  adaptations  for  a  conseqnenoe  of  physical 
causes,  let  us  not  say  that  trouts  resemble  each  other  so  much 
because  they  originated  under  uniform  conditions ;  let  ra  not  say 
they  have  uniform  habits  because  there  is  no  scope  for  diversity; 
let  us  not  say  they  spawn  during  winter,  and  rear  thmr  young  under 
snow  and  ice,  because  at  that  epoch  they  are  safer  firom  the  attacks 
of  birds  of  prey ;  let  us  not  say  they  are  so  intimately  connected 
with  the  physical  world,  because  physical  powers  called  them  into 
existence ;  but  let  us  at  once  look  deeper ;  let  us  recognize  that  this 
oniformity  is  imparted  to  a  wonderfully  complicated  structure ;  they 
are  trouts  with  all  their  admirable  stnicture,  their  peculiar  back 
bones,  their  ornamented  skull,  their  powerful  jaws,  their  movable 
eyes,  with  their  thick,  &tty  skin  and  elegant  scales,  their  ramified 
fin-rays,  and  with  all  that  harmonious  complication  of  structure  which 
characterizes  the  type  of  trouts,  but  over  which  a  uniform  robe,  as  it 
were,  is  spread  in  a  manner  not  unlike  an  almost  endless  series  of 
monotonous  variations  upon  one  brilliant  air,  through  the  uniformity 
of  which  we  still  detect  the  same  melody,  however  disguised,  under 
the  many  undulations  and  changes  of  which  it  is  capable. 

The  instincts  of  trouts  are  not  more  controlled  by  climate  than 
those  of  other  animals  under  different  circumstances.  They  are  only 
made  to  perform  at  a  particular  season,  best  suited  to  their  organiza> 
tion,  what  others  do  at  other  times.  If  it  were  not  so,  I  do  not  see 
why  all  the  different  fishes,  liring  all  the  year  round  in  the  same 
brook,  should  not  spawn  at  the  same  season,  and  finally  be  transformed 
into  one  type  ;  have  we  not,  on  the  contrary,  in  this  diversity  under 
identical  circumstances,  a  demonstrative  evidence  that  there  is  an- 
other cause  which  has  acted,  and  is  still  acting,  in  the  production  and 
preservation  of  these  adaptations ;  a  cause  which  endowed  living 
beings  with  the  power  of  resisting  the  equalizing  influence  of  uniform 
agcn'ts,  though  at  the  same  time  placing  these  agents  and  living  beings 
under  definite  relations  to  each  other  ? 
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That  troiitB  are  not  more  h^enced  byphjsioal  ooncUtions  than 
other  animab,  is  apparent  from  the  fact  that  there  are  lakes  of  small 
extent  and  of  most  uniform  features,  in  which  two  or  three  speciee 
of  trout  occur  tc^ther,  each  with  peculiar  habits ;  one  more  migra- 
tory, running  up  rivers  during  the  spawning  season,  etc.,  while  the 
other  will  never  enter  running  waters,  and  will  spawn  in  quiet  places 
near  the  diore ;  (me  will  hunt  after  its  prey,  while  the  other  will  wait 
for  it  in  ambuscade  ;  one  will  feed  upon  fish,  the  other  upon  insects* 
Here  we  have  an  example  of  species  with  different  habits,  where 
there  would  scarcely  seem  to  be  room  for  diversity  in  the  phyrical 
condition  in  which  they  live ;  again  there  are  others  living  together 
in  immense  sheets  of  water,  where  Hxere  would  seem  to  be  ample 
scope  for  diversity,  among  which  we  observe  no  great  differences,  as 
is  the  case  between  the  Siscowet  and  the  lake  trout  in  the  great 
northern  lakes. 

If  these  facts,  statements  and  inductions  were  not  sufficient  to 
satisfy  the  reader  of  the  correctness  of  my  views,  I  would  at  once 
refer  to  another  material  fabt,  funiished  us  by  the  family  of  Salmon- 
idae,  namely,  the  existence  of  two  essential  modifications  of  the  true 
type  of  trouts,  occurring  everywhere  together  under  the  same  cir* 
cumstances,  showing  the  same  general  characters,  backbone,  skully 
brain,  composition  of  the  mouth,  intestines,  gills,  &c.,  &c.,  but  differ- 
ing in  the  size  of  the  mouth,  and  in  the  almost  absolute  want  of 
teeth,  these  groups  being  that  of  the  whitefishes,  Coregoni,  and  that 
of  the  true  trouts,  Salmones. 

Now  I  ask,  where  is  there,  within  the  natural  geographical  limits  of 
distribution  of  Salmonidae,  a  discriminating  power  between  the  physi- 
cal elements  under  which  they  live,  which  could  have  introduced  these 
differences  ?  A  discriminating  power  which,  allotting  to  all,  certain 
characters,  should  have  modified  others  to  such  an  extent  as  to  pro- 
duce apparendy  different  types  under  the  same  modification  of  the 
general  plan  of  structure.  Why  should  there  be,  at  the  same  time, 
under  the  same  circumstances,  under  the  same  geographical  distrib- 
tion,  whitefishes  with  the  habits  of  trout, — spawning  like  them  in  the 
fall,  growing  their  young  like  them  during  winter, — ^if  there  were  not 
an  infinitely  wise,  supreme  Power,  if  there  were  not  a  personal  God, 
who,  having  first  designed,  created  the  universe,  and  modelled  our 
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Boltr  syttem,  called  fuccesuTely,  at  different  epochs,  audi  aniiiiala  into 
eutence  under  the  different  circnmstances  pre?ailing  orer  Tarioiis 
parts  of  the  globe,  as  woold  suit  best  this  general  plan,  mooording  to 
which  man  was  at  last  to  be  placed  at  the  head  of  creatioik  ?  Iiet  as 
remember  all  this,  and  we  have  a  voice  uttering  loader  and  louder 
the  cry  which  the  external  world  equally  proclums,  that  there  is  a 
Creator,  an  intelligent  and  wise  Creator,  an  omnipotent  Creator  of  all 
that  exists,  has  existed,  and  shall  exist. 

To  come  back  to  the  Salmonidse,  I  might  saj,  that  when  pioperij 
studied,  there  is  not  a  species  in  nature,  there  is  not  a  system  of 
organs  in  any  ^ven  species,  there  is  not  a  peculiarity  in  the  details 
of  each  of  these  systems,  which  does  not  lead  to  the  same  general 
results,  and  which  is  not,  on  that  account|  equally  worth  oar  eon- 
adoration. 

A  minute  distinction  between  species  is  again,  above  all,  the 
foundation  of  our  most  extensive  views  of  the  whole,  and  of  our 
most  sublime  generalizations.  The  species  of  Salmonidse  call  partic- 
ularly our  attention  from  the  minuteneft  of  the  characters  upon 
which  their  distinction  rests.  Their  number  in  the  north  of  tins 
continent  is  far  greater  than  would  be  supposed,  from  the  mere 
investigation  of  those  of  the  great  lakes ;  but  I  shall,  for  the  present, 
limit  myself  to  these. 

Salmo  fontinalis,  Mitch. 

Salmo  fontinalis  Mtch.  Tr.  lit  and  Philos.  Soc.  N.  T.  1815,1., 
4S5.— Richards.  Fn.  Bor.  Amer.  1836,  III.,  176,  PI.  88,  f.  1,  and 
PI.  87,  f.  2.—Starer  Rep.  1839,  p.  lOQ.—tSrtl  Rep.  Zo6l.  Ohio, 
p.  169 ;  and  Best.  Joum.  N.  H.  1843,  IV.,  p.  805,  PI.  14,  f.  2.— 
Thomps.  Hist.  Verm.  1842,  p.  141.— Deka^  N.  Y.  Fauna  1842, 
p.  235,  PI.  38,  f.  120.— Ayres  Best.  Joum.  N.  H.  1843,  IV., 
2n.—Storer  Synop.  1846,  p.  192.— Ouv.  and  VM.  H.  N.  des 
Poiss.  1848,  XXI.,  266. 

Salmo  nigrescens  JRafin.  Ichth.  Ohioens.  1820,  p.  45. 

Baione  fontinalis  Dekay  N.  Y.,  Fn.  1842.  p.  244,  PI.  20,  f.  68. 

Though  this  species  has  been  known  for  a  long  time  and  has 
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often  been  died,  no  satisfactory  figure  of  it  has  yet  been  published. 
Having,  to  my  great  disappointnient,  been  unable  to  supply  Uiis 
deficiency,  I  will  not  undertake  to  give  a  detailed  description  of  it* 
Those  of  my  readers  who  desire  to  know  it,  will  have  to  consult 
the  works  cited  in  the  synonomy,  supplying  from  one  what  is  not 
furnished  by  another.  In  order  to  complete  the  history  of  this  fish 
with  success,  it  will  be  necessary  to  give  a  figure  of  it  with  all  the 
exactness  of  modem  science. 

The  color  varies  as  much  as  in  the  Salmo  Fario  of  Europe.  To 
one  of  the  varieties  Rafinesque  gave  the  name  of  S,  nigreaeem. 
The  physiognomy  of  the  young  is  somewhat  different  from  that  of  the 
adult,  which  has  induced  Dr.  Dekay  to  make  a  separate  genus  of  it, 
which  he  calls  Baione.  At  that  epoch  the  body  is  barred  vertically 
with  black.  There  are  seven,  eight,  nine  and  even  ten  bands,  which 
grow  wider  and  assume  the  form  of  circular  spots  the  more  the  fish 
grows.  The  teeth  are  all  minute  and  uniform,  in  these  young  speci- 
mens, and  have  misled  Dr.  Dekay  to  view  these  fishes  as  the  type 
of  a  distinct  genus.  We  have  procured  several  individuals  of  two 
and  three  inches,  at  Black  River,  with  others  of  from  twelve  to 
fifteen  mches. 

Salmo  namatcush,  Penn. 

Salmo  namatcush  Penn.  Arct.  Zo5l.  1792,  n.,  189 ; — ^Introd.  p. 

cxli.  \— Richards.  Fn.  Bor.  Amer.  1886,  III.,  179,  PL  79  and  PI. 

86,  f.  1. — Kirtl.  Rep.  JZool.  Ohio,  p.  196  ;  and  Best  Joum.  N. 

H.,  1842,  IV.,  26,  PI.  8,  f.  2. 
Salmo  amethYstus  iHtch.  Joum.  Acad.  N.  Sc.  Philad.  1818, 1., 

^10.— Dekay,  N.  Y.  Fn.  1842,  p.  240,  PL  76,  f.  241.—Siarer 

Synope.  1846,  p.  198. 
Salab  namatcush  Cw).  and  Val.  H.  N.  Poiss.  XXI.,  848, 1848. 

This  species  is  well  known  under  the  trivial  name  of  ^*  Tyrant  of 
the  lakes,"  because  of  its  size  and  voracity,  and  is  much  esteemed 
for  food  in  the  countries  which  it  inhabits.  As  it  has  been  well  known 
for  a  very  long  time,  I  will  not  repeat  what  has  been  said  by  my  pre> 
decessors,  but  shall  limit  myself  to  citing  a  few  observations  which  I 
have  been  able  to  make  on  the  livmg  animaL    The  general  color 
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Tttries  with  the  ground  on  wtdch  it  is  caught.  Those  found  oa  a 
muddy  bottom  are  generallj  grayish,  while  thoae  firom  a  gravelly  bot> 
torn  are  of  a  reddish  color,  mih  much  brighter  fins.  The  amethystine 
color  does  not  show  itself  distinctly  while  the  fish  is  swimming,  or 
when  first  caught,  but  only  after  being  taken  fix)m  the  water,  when 
the  mucus  on  the  surface  begins  to  dry.  The  sexes  differ  in  shape, 
the  male  having  a  more  pointed  head  than  tiie  female,  although  ^e 
jaws  are  of  equal  length.  The  dentition,  though  somewhat  stronger 
than  in  the  S.  Siscawety  presents  generdly  the  same  disposition.  The 
vomer  especially  has  the  same  structure  ;  there  is  a  row  of  teeth  on 
the  hinder  and  rounded  margin  of  the  chevron,  with  a  middle  row  on 
the  body  of  the  bone  itself.  According  to  Dr.  Richardson,  there 
should  be  here  a  double  row  of  teeth.  Probably  in  growing,  they  are 
thrown  out  alternately  and  obliquely,  uid  thus  cause  the  row  to 
appear  double.  I  should  not  know  how  to  explain  otherwise  this 
divergence,  unless  the  disposition  of  the  teeth  upon  this  bone  be  sub- 
ject to  great  variations,  which  seems  not  to  be  probable.  The 
description  of  Dr.  Dekay  is  very  obscure  in  relation  to  the  teeth  of 
this  species.  He  speaks  of  a  double  row  of  teeth  on  the  vomer  and 
the  palatines,  which  is  an  error,  especially  with  regard  to  the  latter. 
When  he  says  that  they  are  in  two  series  along  the  labials,  of  tchiek 
the  outer  is  smaller  and  more  numerous^  he  evidently  speaks  of  the 
palatines  and  upper  ma:dllary  together  ;  therefore,  if  the  upper  max- 
illary and  the  palatines  constitute  in  his  view  a  single  group  (labials) 
of  two  rows,  the  palatines  cannot  at  the  same  time  have  a  double 
row.  This  description  may  have  been  copied  without  being  unde^ 
stood,  like  the  figure  itself,  which  is  taken  from  the  Fauna  Bi/reali- 
Americana. 

The  small  ossicles  of  the  branchial  arches  are  nearly  strjught  and 
denticulate  on  their  outer  margins,  as  in  the  Salmo  SiscoweL  The 
bony  shields  of  the  pharyngeals  are  considerably  developed,  and  the 
teeth  which  cover  them  arranged  like  cards,  and  very  prominent. 
There  is  one  behind  the  tongue,  narrow  and  elongated ;  another,  but 
somewhat  smaller,  which  corresponds  to  it,  on  the  vault  of  the 
palate,  and  behind  these  two,  and  surrounding  the  large  throat,  two 
upper  and  two  lower  pharyngeal  shields. 

Tlus  species  was  mentbned  by  Pennant,  towards  the  close  of 
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the  past  century,  under  the  name  of  S.  namayeushj  which  must  be 
preserved  in  spite  of  the  more  euphonious  name  which  Dr.  Mitchill 
gave  to  it  twenty-five  years  later,  even  if  the  character  to  which  this 
latter  makes  allusion  were  constant  during  the  whole  life  of  the 
fish. 

Our  specimens  have  been  collected  all  along  the  northern  shores. 

Salmo  Siscowet,  Agass. 
PI.  I.,  fig.  8. 

Along  with  the  two  species  of  salmons  above  mentioned,  Lake 
Superior  furnishes  a  third,  which  has  not  yet  been  described. 
The  inhabitants  of  the  re^on  designate  it  under  the  name  of  Sis- 
cowetj  a  name  which  I  have  thought  should  be  preserved  in  scientific 
nomenclature.  Its  general  form  is  stout,  broad  and  thick,  more  so 
than  any  species  of  salmon  except  the  S.  TruUa  of  Central  Europe. 
The  height  of  the  body  vertically,  at  the  anterior  ray  of  the  dorsal, 
is  equal  to  one-fiflh  of  the  whole  length.  It  descends  very  insensibly 
towards  the  bead,  somewhat  more  abruptly  towards  the  posterior 
region ;  but  as  &r  as  the  anterior  margin  of  the  anal  it  midntsdns  itself 
in  proportions  which  give  to  the  whole  of  the  body  a  cylindrical 
appearance.  A  considerable  inflexion  runs  along  the  insertion  of  the 
anal,  and  beneath  the  tul,  whose  height  exceeds  one-third  the 
greatest  height  of  the  body.  The  pedicle  of  the  Udl  is  dilated  and 
subquadrangular. 

The  head  forms  one-fourth  of  the  whole  length,  exclusive  of  the 
lobes  of  the  caudal.  The  frontal  line,  at  first  a  little  inclined, 
appears  broken  by  a  slight  depression  at  the  top  of  the  posterior 
margin  of  the  orbit ;  thence  it  descends  somewhat  rapidly  on  the 
snout,  which  is  obtuse  and  rounded,  and  forms  the  principal  character 
of  this  species. 

The  lower  and  upper  maxillaries,  the  intermaxillaries  and  each 
of  the  palatines  have  a  row  of  conical  and  acute  teeth.  The  largest 
are  on  the  lower  maxillaries  and  on  the  intermaxillaries ;  they  are 
very  slightly  curved  inwards  at  their  summit.  The  teeth  of  the 
palatines  must  be  enumerated  next  in  the  order  of  their  relative 
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size,  those  of  the  upper  maxillaries  being  the  smallest  and  ilie  most 
curved.  The  teeth  of  the  vomer  are  of  mediuiipL  size,  between  those 
just  mentioned,  and  somewhat  more  curved  at  their  summit ;  there 
is  a  row  of  them  on  the  hinder  semicircular  margin  of  the  chevron, 
then  another  row  on  the  middle  part  of  the  body  of  this  bone.  On 
the  tongue  the  teeth  are  disposed  in  a  pidr  of  lateral  rows ;  thej  are 
as  large  as  on  the  palatines,  and  are  the  most  curved  of  all. 

The  small  ossicles  4ispos6d  in  rows  along  the  inner  margin  of  the 
branchial  arches  are  slightly  convex  within,  and  finely  denticulate 
on  the  outer  margin  of  the  curve.  On  the  hinder  margin  of  the 
lingual  bone,  at  the  symphysis  of  the  three  first  branchial  arches, 
there  is  a  small,  narrow  and  elongated  shield  with  card-like  teeth. 
A  similar,  but  triangular  shield  is  contiguous  to  the  lower  pharyn* 
geal.  Fmally,  a  third  shield  is  applied  to  the  side  of  tiie  upper 
pharyngeal. 

The  eyes  are  circular  and  of  medium  size.  Their  diameter  is  con- 
tained six  and  a  half  times  in  the  length  of  the  head,  about  tme 
diameter  and  a  half  from  the  end  of  the  snout  to  the  anterior  margin 
of  the  orbit,  and  four  diameters  from  the  posterior  margin,  llie 
suborbital  is  composed  of  five  pieces,  which  form  an  unintermpted 
chain  from  the  margin  of  the  skull  to  the  front  of  the  nostrils.  The 
first  is  subtriangular,  the  summit  of  the  triangle  being  turned  towards 
the  side  of  the  eye.  The  form  of  the  second  is  an  elongated 
square  of  which  the  greatest  diameter  is  in  the  direction  of  the  length 
of  the  body.  The  third  is  more  irregular,  approaching  sometimes  to 
the  form  of  a  protracted  lozenge  in  the  direction  of  the  length  of  the 
fish  :  it  borders  the  lower  and  hinder  outline  of  the  eye.  The  fourth 
is  elongated,  almost  straight,  very  narrow,  and  has  at  its  surface  a 
row  of  pores ;  it  attains  the  anterior  line  of  the  eye.  Fmally,  t&e 
fifth  is  equally  perforated,  and  of  a  very  irregular  form ;  it  protects 
the  lower  margin  of  the  nostrils  and  rests  upon  the  intermaxillary. 
At  the  anterior  and  upper  margin  of  the  eye  is  a  small  superciliary 
bone. 

The  openings  of  the  nostrils  are  apparently  equal,  and  near  each 
other,  the  hinder  being  somewhat  higher ;  they  are  situated  at  the 
height  of  the  eye,  and  nearer  to  this  latter  than  to  the  end  of 
the  snout ;  they  are  protected  by  two  very  thin  ossicles. 
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The  opercular  apparatus  differs  considerably  from  that  of  S.  no- 
mayeush ;  in  tiie  fresh  condition  it  is  covered  with  a  thick  skin 
which  hides  the  outUnes  of  its  bones.  The  preoperculum  is  long,  of 
the  form  of  a  very  opened  crescent,  placed  almost  vertically ;  its 
posterior  margin  is  attenuate  and  entire  ;  its  lower  branch  is  more 
extended  than  the  upper.  The  operculum  of  greater  height  than 
breadth,  is  large  and  notched  at  the  summit,  but  without  prominent 
processes  on  the  rest  of  its  circumference,  which  is  irregularly  circu- 
lar ;  the  posterior  middle  part,  however,  has  a  tendency  to  make  a 
projection  ;  the  lower  margin  is  denticulate.  .  The  suboperculum  is 
one-third  smaller  than  the  operculum,  irregularly  elliptical,  pointed 
at  the  summit,  with  ui  ascending  ridge  in  the  form  of  a  fish-hook 
at  its  articulation.  Finally,  the  interoperculum  has  the  form  of  a 
long  square,  curved  on  the  posterior  side ;  its  height  is  contained 
twice  in  its  length. 

The  branchiostegal  rays  are  thirteen  in  number,  their  length 
diminishing  very  gradually  from  the  opercular  apparatus  beneath  the 
throat,  where  the  last  is  only  one-third  smaller  than  the  first.  This 
latter  can  scarcely  be  distinguished  from  the  interoperculum,  so  thin 
and  dilated  is  it ;  it  is  only  a  little  more  narrow,  and  we  remark 
that  it  has  a  tendency  to  bend  itself.  The  curve  is  stronger  on  the 
four  following,  which  are  still  very  dilated  compared  to  the  eight 
remaining,  which  are  not  larger  than  ordinary  rays,  and  flattened, 
with  a  more  marked  elbow  on  their  extremity  of  insertion,  which, 
moreover,  is  curved  inwards. 

The  fins  on  the  whole  are  strong  and  proportioned  to  the  body 
which  they  have  to  support  and  to  move.  The  dorsal,  which  is  larger 
than  in  the  S,  namaycu%hj  is  higher  than  it  is  long,  and  occupies 
exactly  the  middle  of  the  back;  its  margins  are  straight.  The 
adipose,  opposite  to  the  posterior  margin  of  the  anal,  is  narrow,  lan- 
ceolate, with  an  elliptical  summit  turned  backwards.  The  caudal  is 
ample  and  slightly  furcate,  much  less  furcated  than  in  S.  namaycmh. 
The  anal  is  as  high  as  the  dorsal,  but  not  as  long  as  this  latter, 
though  its  rays  are  more  numerous ;  they  are  there  very  dense,  and 
the  three  first  are  shorter  than  the  fourth ;  its  terminal  mar^  is 
straight.  The  ventrals  are  inserted  beneath  the  dorsal,  vertically, 
under  the  seventh  ray ;  they  do  not  reach  the  anus  behind ;  their 
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oater  curcamferdnoe  is  o?al.  In  Salmo  naimai^ciuk  the  centrals  are 
fiur  more  backwards  than  in  S.  SUcawH.  The  pecioralB  are  ymj 
kmg,  yet  still  they  leave  a  certun  distance  between  their  extremity 
and  the  commencement  of  the  dorsal;  - 

Br.  IS ;  D.  12 ;  A.  12-14 ;  C.  6,  L,  9,  8,  L,6,  V- 9;  P.  14. 
I  The  scales,  generally  smaU,  are  a  little  larger  en  the  lower  reg^ 
of  the  body  behind  the  ventrals.  Their  general  form  is  elliptical, 
their  greatest  diameter  in  the  direction  of  the  length  of  the  fidi ; 
their  smallest  diameter  measures  one-eighth  of  an  inch  on  specimens 
of  two  feet  in  length.  Those  of  the  lateral  line  are  proportionally 
more  narrow,  and  perforated  with  a  large  canal,  which  renders  thb 
line  very  conspicuous.  It  follows  the  middle  of  the  body  upon  the 
caudal  region  and  rises  gradually  in  advancing  towards  the  head,  so 
that  in  the  anterior  re^onit  approaches  much  more  to  the  back  than 
to  the  belly. 

The  color  varies  according  to  the  feeding  ground  on  wUch  it  is 
caught,  and  is  brighter  during  the  breeding  season,  as  is  gene^ 
ally  the  case  among  all  species  of  this  family.  The  young  have 
transverse  bars,  which  disappear  with  their  growth,  like  those  of 
other  species  of  salmon. 

This  also  is  a  fish  of  high  and  rich  flavor,  but  so  &t  as  to  be  ahnost 
unfit  for  food,  the  greater  part  of  it  melting  down,  as  it  were,  in  the 
process  of  cooking.  This  renders  its  preservation  in  alcohol  very 
di£Scult,  if  not  impossible.  All  the  specimens  which  I  brought  from 
our  excursion  have  decomposed.  They  were  caught  at  Michipicotin, 
and  occur  everywhere  along  the  northern  shores.  They  are  particu- 
larly abundant  about  Isle  Boyale.  • 

CoREGONUS,  Artedi. 

We  shall  not  treat  here  of  the  history  and  the  characters  of  die 
genus  Coregonus  in  its  whole  extent.  For  this  I  refer  my  readers  to 
the  twenty-first  volume  of  the  HxBtoire  NatureUe  des  JPoUgoru.  I 
shall  merely  criticise  the  North  American  species,  which  I  have  beoi 
enabled  to  study  in  nature,  refraining  from  ofieiing  conjectures  on 
those  which  remain  imperfectly  known  to  me.    To  delay  their  revisioo 
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untQ  we  possess  orij^nal  specimens,  is  the  only  means  of  presenring 
tfaeir  nomeniclatuTe  intelligible. 

The  refonns  we  have  proposed  to  introduce  among  the  species 
described  below,  are  of  a  nature  to  excite  the  attention  of  the  natop- 
ilists  of  this  oimtinent,  and  to  induce  those  who  may  find  them- 
lelyes  in  fiivoraUe  circumstances  to  observe  minutely,  and  to 
ooUect  materials  which  may  some  day  serve  as  the  basis  lor  a  special 
work  on  the  genus. 

'  The  Coregofmi  dmpeifarrm  was  desmbed  for  the  first  time  by 
two  authors  simultaneously,  who  have  each  given  it  a  particular 
name.  The  question  of  priority  might  be  contested ;  and  what 
ahows  that  subsequent  authors  disagreed  on  this  point  is,  that  s<xae 
adopted  the  name  given  by  Lesueur,  others  that  of  Mitchill.  Natuiw 
mlists  have  now  agreed  to  adopt  the  name  elupdfarmisy  it  having 
the  priority  of  a  few  weeks,  and  being  also  the  more  appropriate  to 
this  species;  and  the  figure  of  the  Fauna  of  New  York,  though 
leaving  still  much  to  be  desired,  is  however  sufficient  to  distinguish  it 
in  the  present  state  of  science.  In  the  same  year.  Dr.  Kirtiand  puh-' 
lished  »iother  figure,  which  appeared  in  the  Journal  of  the  Natural 
History  Society  of  Boston,  lY.,  PL  9,  f.  1.  It  being  much  infeii<Hr 
to  that  of  Dr.  Dekay,  I  have  omitted  it  in  the  synonymy ;  it  seems 
really  to  me  in  contradiction  with  the  other  quotations.  I  have  cited 
the  description,  because  it  is  literally  copied  from  Lesueur.  I  should 
not  be  surprised  however,  if  the  specimens  wUch  Dr.  Eirtland  has 
had  under  his  eye  belonged  to  another  species,  though  it  is  imposa* 
ble  to  decide  this  by  means  of  the  figure.  Richardson  also  repro* 
duced  the  original  description  of  Lesueur,  not  having  seen  the 
species  himself. 

In  truth,  the  history  of  this  species  has  remained  almost  what  it 
was  in  1818.  Dr.  Dekay,  who  has  revised  the  species  in  nature, 
does  not  complete  its  description,  limiting  himself  to  a  mention  of 
the  most  prominent  traits.  Finally,  M.  Valenciennes  himself  is  still 
more  brief.  I  believe,  moreover,  that  he  is  mistaken  when  he  con- 
mders  (7.  lucidus  Bich.  as  identical  with  C.  clupeifarnM.  It  would 
rather  be  with  (7.  aUms  Lesu.  that  it  ought  to  be  compared,  and  to 
which  it  is  nearly  related ;  but  the  position  o    the  eye,  a  smailw 
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moaHi,  larg^  manllaries,  and  a  different  oonfimnatioii  of  the  ope^ 
enlar  apparatos,  distingaish  it  sufficientlj. 

An  antliors,  after  Lesaeor,  have  been  nustaken  in  tiie  O.  alhu; 
iStoB  would  not  be  sarpridng  had  they  nothing  to  guide  ifaem  bnt  the 
abort  deecripiion  of  this  aathor ;  bnt  the  figure  which  aooompames  it 
leaves  no  doubt  about  his  species,  and  Ae  most  superficial  inspectioQ 
nught  suffice  to  give  at  least  an  approiimate  idea  of  it.  In  the 
present  state  of  the  science  I  agree  that  we  may  oonfoond  our  0. 
9apidi99ima%  and  C.  laUor  in  their  full-grown  condition ;  bat  where 
Ihe  question  is  between  so  diffisrent  species  as  C.  aJbu9  Lean.,  and 
those  (for  we  shall  see  that  there  are  several)  which  authors  have 
deagnated  under  the  same  name  after  Lesueur,  we  may  veiy 
naturally  ask  ourselves,  whether  the  information  given  by  them  hu 
been  drawn  from  ori^nal  sources,  or  has,  perhaps,  been  published 
under  the  belief  that  the  fishes  commonly  designated  under  the 
name  of  tcMte-fisheSy  must  all  belong  to  the  same  species. 

There  are  two  groups  of  Coregom  y  one  having  the  lower  jaw 
kmger  than  the  upper,  the  other  having  a  squarely  truncated  siout, 
and  the  upper  jaw  overlapping  the  lower.  C.  aUnu  Lesu.  belongs  to 
the  first  of  these  groups,  whilst  the  Coregom  described  under  the 
same  name  by  subsequent  authors,  belong  to  the  second  group.  Let 
us  now  review  these  latter,  having  no  longer  to  compare  them  with 
the  species  of  Lesueur. 

Dr.  Richardson  has  described  and  figured  under  the  name  of  C, 
alhuSy  a  species  allied,  in  certain  regards,  to  our  O.  sapidis^imus  and 
C.  latiar  ;  but  I  think  it  cannot  be  identified  either  with  the  one  or 
the  other,  due  attention  being  paid  to  the  differences  indicated  in 
our  descriptions.  Dr.  Dekay  gives  this  species  as  the  C.  albus  in  his 
New  York  Fauna ;  but  not  having  seen,  he  says,  the  species,  he 
borrows  his  information  from  Dr.  Richardson. 

Another  species  has  been  mentioned  under  the  name  of  C.  aUm^ 
by  Mr.  Thompson.     This  species  is  our  (7.  sapidUsimiis. 

A  third  species  has  hitherto  been  confounded  with  the  preceding, 
to  which  it  approaches  in  several  respects.    This  is  our  C  latiar, 

finally,  I  inquire  what  may  be  the  (7.  alhm  of  Kirtiand  7  The 
figure  which  he  gives  of  it  is  different  at  the  same  time  from  those 
published  by  Dr.  Richardson  and  Mr.  Thompson,  so  that  I  do  Dot 
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know  to  which  of  ihem  to  refer  it.  I  should  ntt  be  surprised  to  find 
it  the  iype  of  a  particular  species.  The  details  of  the  head  not  being 
minutely  given  in  the  figure,  do  not  allow  us  to  make  a  direct  com- 
parison of  them. 

The  presence  of  small  teeth  on  the  surface  of  the  tongue  is  an 
almost  universal  character  in  Goregonus,  though  it  is  more  evident  in 
the  species  in  which  the  lower  jaw  is  longer ;  this  would  be  another 
character  of  this  group,  which  would  allow  us  to  associate  with  it  0. 
Labradoricui  and  HarengtUj  which  M.  Valenciennes  was  disposed 
to  discard  from  it.  In  the  species  with  a  truncated  snout,  and  a 
longer  lower  jaw,  we  remark  that  the  intermaxillaries  have  a  row  of 
teeth.  These  differences  seem  to  me  of  sufficient  value  to  justify 
the  formation  of  two  distinct  genera  for  these  fishes.  I  would  pro* 
pose  to  preserve  the  name  of  Caregantis  for  those  species  in  which 
the  snout  is  prominent,  as  it  was  primitively  established  with  refer- 
ence to  such  species  in  Europe.  The  name  of  Argyroiamu%  might 
be  applied  to  &e  other  species,  with  a  truncated  snout  and  a  promir 
nent  lower  jaw. 

The  species  of  this  continent  may  be  grouped  as  follows  :* 

Argyrosomus.  Coreganut^  proper. 

^  Coregoniu  clupeiformis  DeKay.  *  Goregonus  aapidissimas  Agon. 

"        •  albus  Xtffu.  "      •  latior  AgaM9. 

^  lacidus  Richards.  **         aUms  Rich, 

«       •  Tolfibee  Rich.  ««         aOnta  KirtL 

^       *  Harengos  Rich.  ^         otsego  Dekag. 

"  Labradoricoa  Rich.  **      *  quadrikUeralis  Rich. 


CoRBQONUB  CLUPEiPORMis,  Dekay. 

Salmo  clupeiformib  Mtch.  Amer.  Month.  Mag.  1818, 11.,  821, 

(  WhUe-fish  of  the  lakes.) 
CoRBooNTJS  CLUPKiFORMis  DeEay  N.  T.  Fna.  1842,  p.  248  PI., 

60,  f.  198,  (^common  Shad  Salman.) — Cuv.  et  Vol  H.  N.  Poiss. 

1848,  XXI.,  628,  (exd.  syn.) 


•  Tbe  name!  in  iiaiici  indicate  ipedet.to  be  reriaed.  Abont  C,  Labradoriem  we  ate 
left  in  doubt  aa  to  ita  position.  We  have  collected  apedmena  of  aeten  apedea  isk  Lake 
8«paior,  which  an  marked  here  with  aa  aateriak  <•). 


OoRSGONUS  Artkdi  Letu.  Jomn.  Ac.  N.  8c.  FhOad.  1818,  L,  S81, 
(^Herring  Salmon,y-Bichards.  Fn.  Bor.  Am.  1886,  IIL,  208.— 
Kif-a.  Bost.  Joum.,  N.  H.,  1842,  lY.,  281.— iStorar  Sjnops. 
1846,  p.  199. 

Poflsessing  only  a  female  indindnal  of  ihis  speciee,  oar  descriptioii 
taost  not  be  considered  as  absolute,  and  applicable  to  tiie  males  aad 
joung,  for  their  form  and  general  outlines.  Dr.  Dekay  has  already 
made  the  obseryation  that  the  males  are  more  elcmgated  than  tbi 
females,  and  that,  besides,  the  latter  are  deeper  and  mare  eoTrqnres^ed; 
which  is  generally  the  case  in  the  Sahnonidsd. 

The  general  form  is  regular,  spindle-like,  neither  thick  and  short, 
nor  slender.  The  ndes  are  much  compressed ;  the  Hne  of  the  back 
is  nearly  straight,  somewhat  sloping  on  the  nape  and  the  head  as 
likewise  on  the  region  of  the  adipose  fin,  and  radsed  on  the  caudal. 
The  curve  of  the  belly  is  uniform  from  the  lower  face  of  the  head  to 
tiie  termination  of  the  anal ;  the  lower  side  of  Ae  tail  is  straight  or 
slightly  concave.  The  greatest  height  of  the  body,  taken  before  the 
dorsal,  is  contained  five  times  in  the  whole  length,  including  most  of 
the  caudal  fin.  The  thickness  is  less  than  half  of  the  height.  It  is 
about  the  same  on  the  whole  abdominal  region  and  the  thorax,  dimin- 
ishing gradually  towards  the  tail. 

The  head  is  small,  compressed  like  the  sides,  flattened  above, 
rounded  below,  pointed  before.  Its  length  equals  the  height  of  the 
body,  tiiat  is  to  say,  it  forms  one-fifth  of  the  length.  The  eyes  are 
large  and  circular,  separated  from  the  extremity  of  the  jaw  bv  a 
diameter  of  their  orbit,  and  by  twice  and  a  half  this  diameter,  fh)m 
the  posterior  margin  of  the  opercular  apparatus.  The  nostrils  are 
nearer  to  the  snout  than  to  the  orbit.  The  opening  of  the  mouth  is 
of  middle  size,  of  a  quadrangular  form  ;  the  lower  jaw  considerablj 
exceeds  the  upper,  and  rises  slightly  at  its  extremity,  which  is  round- 
ed ;  its  mai'gin  contains  a  few  fine  indentations,  which  seem  to 
indicate  teeth  ;  the  intermaxillaries  have  very  fine  teeth.  The  8u^ 
face  of  the  tongue  seems  to  have  two  longitudinal  rows  on  its  middle 
shield,  if  we  can  call  teeth  small  acute  points.  The  tongue  itself  is 
pointed,  and  does  not  attain  the  inner  margin  of  the  intermaxil- 
laries.   The  maxillaries  are  elongated,  of  an  oblong  form,  with  entire 
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iparghiB ;  tfaeir  posterior  extrenuty  not  attauung  a  revtical  line  wbid) 
would  descend  through  the  centre  of  the  eyeball.  The  mandibles, 
situated  on  the  inner  mar^  of  the  maxillaries,  are  small  and  narrow, 
with  an  undulated  outline  terminated  above  by  a  slender  and  acut^ 
process.    The  suborbitaries  cover  two-thirds  of  the  &ce. 

The  preoperculum  is  concave  on  the  middle  of  its  ascending 
branch ;  its  posterior  angle  is  rounded,  and  extended  to  the  lower 
margin  of  the  face,  and,  conjointly  with  the  lower  branch,  nearljr 
eoyers  entirely  the  prolongation  of  ihe  interoperculum  towards  the 
lower  maxillary.  The  part  of  the  interoperculum  which  remains  rufr 
covered,  is  triangular  ;  the  upper  angle  rises  before  the  operculum. 
This  latter  is  higher  than^it  is  broad  above,  straight  or  slightly  con- 
oave,*  rounded  behind,  oblique  and  straight  on  the  suboperculum| 
which  is  the  most  regular  of  the  bones  of  this  apparatus,  being  arched 
on  its  lower  edge,  and  somewhat  more  narrow  behind  than  before. 

The  branchial  fissures  continue  beneath  the  head,  the  branchioste- 
gal  membrane  of  the  right  side  unites  to  that  of  the  left  on  the  rega^ 
of  ike  isthmus,  where  they  are  contiguous,  the  first  jointed  beneadi 
the  seoond.  The  branchiostegal  rays,  eight  in  number,  are  vexj 
dose,  flattened,  and  almost  stndght. 

The  scales  are  proportionally  large,  of  subcircular  form,  the  inner 
margin  irregular  and  angular.  The  largest  occupy  the  imddle  of 
the  trunk  and  the  abdominal  region,  where  they  measure  more  than 
a  quarter  of  an  inch ;  they  diminish  towards  the  thoracic  arch,  thf 
back  and  the  tail,  where  they  are  smallest.  On  the  middle  line  of 
the  belly  iheur  form  is  much  elongated  and  elliptical.  Their  termi- 
nation  is  very  remarkable  on  the  bads  of  the  caudal,  resemblipg 
somewhat  the  fork  of  this  fin  by  the  concave  line  they  form.  Thf 
lateral  line  is  near  the  middle,  rather  near  to  the  back,  and  is  slightlj 
inflected  on  the  abdomen  by  a  very  protracted  curve. 

The  dorsal  fin,  situated  on  the  middle  of  the  back,  is  much  higher 
than  it  is  long,  and  its  margins  are  straight ;  its  first  ray  is  sbofp 
and  simple ;  the  second  does  not  reach  beyond  two-thirds  of  th^ 
height ;  it  is  articulated,  but  not  bifurcated.  The  adipose  fin  is  long 
and  narrow.  The  anid,  longer  and  less  high  than  the  dorsal,  is  con- 
cave on  its  terminal  margin ;  it  somewhat  exceeds  the  adipose  fin 
backwards ;  its  height  somewhat  exceeds  its  lengthr  The  caudal  ip 
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deeply  foreated ;  its  lobes  are  pointed.  The  Tentrab  are  large,  tfi- 
angular,  regular,  the  outer  margin  somewhat  longer  tiian  the  inner; 
tteir  extremity  is  not  an  inch  from  tiie  anus ;  they  are  inserted  on 
flie  lower  face  of  the  body,  and  very  near  each  other ;  thdr  base 
of  insertion  is  rounded  ;  the  cutaneous  prolongation  of  their  upper 
ttiargin  is  much  elongated.    The  pectorals  are  elongated  and  pointed. 

Br.8;  D.  1,11;  A.  n,18;  C.  7,  I,  10,  9,  1,7;  V.I,  11; 
P.  16. 

This  species  is  from  the  Pic ;  but  occurs  ererywhere  along  As 
northern  shores. 

CoRKOOirus  ALBUS,  Luu. 

CoREGONUs  ALBUS  Imu.  Joum.  Acad.  K.  Sc.  Philad.  1818,  L,  288 
(figured.) 


Hie  general  form  is  elegantiy  elongated,  lanceolate,  witti  rery  reg- 
nlar  outlines.  The  curye  of  the  back  is  similar  to  that  of  the  belly, 
except  that  tiie  space  on  the  back,  which  extends  from  the  nape  of 
tte  neck  to  tiie  dorsal,  is  more  arched,  whilst,  on  the  belly,  it  is  most 
arched  between  the  ventrals  and  the  anal.  However,  in  young 
individuals  from  five  to  eight  inches  long,  these  two  lines  present  the 
greatest  uniformity.  The  body  is  regularly  compressed ;  Ae^greatest 
height  before  the  dorsal  is  contained  four  timn  and  a  half  in  tiie 
length,  reckoned  from  the  end  of  the  snout  to  the  end  of  the  scales  on 
the  caudal.     The  thickness  is  equal  to  half  of  the  height. 

The  head  is  conical,  pointed  at  its  extremity,  and  more  compressed 
tiian  the  body,  attenuated  below;  it  forms  the  fifth  part  of  tiie 
length,  excluding  the  caudal.  The  skull  is  rather  flattened  than 
convex ;  it  is  sloping  as  much  as  the  lower  surface  is  ndsed.  The 
eyes,  very  large  and  circular,  are  situated  at  the  distance  of  tiirir 
£ameter  from  the  end  of  the  snout,  and  of  twice  and  a  half  this  same 
diameter  from  the  posterior  margin  of  the  opercular  apparatus.  The 
suborbital  bones,  very  much  developed,  encroach  upon  almost  Ae 
whole  face,  of  which  a  very  small  and  narrow  space  is  left  bare  above 
the  anterior  branch  of  the  preoperculum  as  far  as  the  posterior  ex- 
tremity of  the  maxillaries.  The  nostrils  open  on  the  upper  face  of  tiie 
Todtrum,  at  equal  distances  from  its  extremity  and  the  anterior  margm 
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of  the  orbit.  The  month  is  large  m  eomparison  to  the  ottier  spemes ; 
when  open,  its  form  is  that  of  a  quadrangular  tunnel,  measuring 
■even-eighths  of  an  inch  vertically,  and  one  and  three-eighths  inches 
transversely :  it  contains  no  teeth.  But  on  the  other  hand,  there  are 
two  rows  of  rudimentary  teeth  on  the  tongue ;  in  order  to  see  them 
the  membrane  of  the  surbce  must  be  removed.  The  tongue  itself  is 
narrow  and  pomted.  The  lower  jaw  is  longer  than  the  upper ;  its 
extremity  is  rounded  and  slightly  raised.  The  intermazilkries  are 
amaU ;  tiie  manllaries  oblong  and  elongated,  attaining,  with  their  pos- 
terior extremity,  the  anterior  margin  of  the  eyeball.  The  labials  are 
one  half  smaller,  and  of  the  same  form,  having  a  small  point  at  their 
anterior  extrenuty. 

The  outer  circumference  of  the  opercular  apparatus  is  rounded  and 
aemicircular,  and  scarcely  shows  a  tendency  to  undulate  in  the  mar^ 
of  the  suboperculum.  The  operculum  would  be  triangular  were 
it  not  for  the  curve  of  its  upper  and  hinder  margin ;  the  lower  mai^ 
g|b,  contiguous  to  the  suboperculum,  is  very  oblique.  The  interoper- 
eulum  attains  the  lower  angle  of  the  operculum ;  its  hinder  angle 
is  rounded,  subtriangular ;  its  anterior  branch  is  completely  covered 
by  the  preoperculum,  which  is  very  wide  at  its  angle. 

The  branchiostegal  apparatus  is  little  developed,  and  arranged  as 
in  (7.  el%y>e\farmi$.  There  are  seven  very  close,  short,  and  flat- 
tened rays. 

The  scales  are  proportionally  large,  easily  falling  off  in  individuals 
fifteen  inches  long ;  the  largest  are  those  covering  tiie  sides  near  the 
lateral  line,  wluch  measure  six-eighths  of  an  inch  in  the  longitudinal 
Erection,  and  somewhat  more  than  four  in  the  transverse.  On  the 
abdomen  the  proportions  change ;  they  are  somewhat  higher  than  long, 
and  are  sensibly  oblong  with  their  greatest  diameter  oblique.  Beneath 
tiie  belly  they  are,  as  usual,  much  elongated.  The  lateral  line  is  near 
the  middle  of  the  body,  somewhat  nearer  to  the  back  than  to  the  belly : 
•tits  ori^  it  rises  above  the  operculum ;  it  is  straight  along  the  tail. 
The  terminaiion  of  the  scales  (m  tiiie  caudal  presents  the  same  peeu- 
fiarity  as  in  (7.  dupe{formU. 

The  dorsal  is  (m  the  middle  of  the  baek,  its  hri^t  somewhat  ex- 
oeeding  its  length,  and  its  upper  mar^  strai^t.  The  adipose  fin 
is  obloDg,and  ekmgated,  exacfly  <q^)odte  to  the  hkider  mar^  of  the 


M4  L4KB  fUJnUUE0B. 

anaL  The  anal  itself  is  much  longer  than  faigjh,  and  the 
between  the  anterior  «nd  the  posterior  mar^  is  greater  than  on  the 
dorsal ;  the  outer  margin  is  ccmcave.  The  caadal  is  furcated ;  its 
lobes  are  pointed.  The  ventrals  are  very  near  each  other,  and 
shaped  as  in  (7.  dupeiformU^  and  the  cutaneous  proloogatkm  of 
tiinr  upper  margin  is  long  and  triangular.  The  pectorals,  littli 
longer  tiian  the  ventrals,  are  oblong  and  less  pointed  than  in  C.  difi^ 
p&^armi$. 

Br.7;  D.ILIO;  A.ILll;  C.  8,  L'9,  9,1.7;  V.ll ;  P.  IT, 

Lesueur  did  not  give  the  dimensions  of  his  fish :  those  which  I 

have  procured  do  not  exceed  fifteen  and  a  half  inches,  though  I  hare 

seen  a  numerous  series  of  them.    I  do  not  know  whether  thej 

attam  a  larger  cdie. 

This  species  is  conmion  about  the  Pic ;  but  I  hare  also^ecured 
specimens  firom  various  localities  along  the  northern  shores  of  the 
lake. 

GOREGOKUS  SAPIDISSIHUSy  AgaSS. 

CoREGONtTS  ALBU8  Thomp%.  N.  H.  Verm.  1842, 1.,  148,  (wood-cut) 
(  White-fish  or  Lake  shad.') 

We  take  as  the  type  of  this  species  the  description  and  the  figure  of 
Mr.  Thompson,  which  though  much  reduced,  gives  a  clear  idea  of  it. 
We  have  several  individuals  twenty-two  inches  in  length,  the  size 
of  those  which  Mr.  Thompson  himself  has  described.  A  complete 
series  of  young  individuals  enables  us  to  give  a  full  description,  and 
in  order  to  render  it  more  intelligible  we  shall  be^  with  the  adult. 

•The  general  form  is  slemler,  the  sides  compressed,  the  back  and 
belly  pronunent.  The  space  contained  between  the  anterior  mar^ 
of  the  dorsal  and  the  occiput  is  much  arched,  convex ;  imd  the  nape  of 
the  neck  itself  is  sometimes  very  prominent.  From  the  dorsal  the 
line  of  the  back  descends  abruptly  on  the  tail ;  it  is  somewhat  de- 
pressed immediately  behind  the  adipose  fin,  and  rises  somewhat  on 
the  insertion  of  the  candal.  The  ventral  line  is  almoBt  uniformly 
convex,  but  the  region  situated  between  the  ventrals  and  pectorals  is 
somewhat  more  prominent.  This  line  becomes  very  oblique  and 
ascendant  beneath  the  thoracic  region  and  the  head.    The  greatest 
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height  of  the  toonk  correBponda  to  a  vertical  line  along  the  middle  of 
the  space  between  the  pectorals  and  the  ventrals ;  it  is  contained 
about  three  times  in  the  length,  exclusive  of  the  caudal.  The 
thickness  at  the  middle  of  the  trunk  corresponds  to  the  height  as  one 
to  two ;  it  is  somewhat  less  anteriorly,  and  dunini^hes  gradually 
towards  the  caudal  roj^on.  The  head  is  proportionally  small,  conoid 
pressed  laterally,  pointed.  Its  upper  surfisM^e  slopes  as  much  as  the 
lower  rises,  so  that  in  adult  individuals  it  S4)pears  disproportioned  to 
the  development  of  the  trunk,  of  which  it  forms  only  a  very  small  pro- 
portion.  Its  length,  however,  is  one-fifth  of  the  whole  length,  the 
.  eaudal  included.  The  middle  surface  of  tiie  skull  on  the  suture  of 
the  firontals,  is  slightly  conical,  and  causes  the  two  halves  of  the  skull 
to  appear  inclined  towards  the  eyes.  These  latter  are  large  and 
aubcircular ;  the  hinder  marg^l  of  tiieir  orbit  is  at  an  equal  distance 
between  tiie  end  of  the  snout  and  the  free  margin  of  the  operculum. 
The  suborbital  bones  cover  the  whole  space  between  the  orbit  and 
the  upper  regi(m  of  the  operculum,  but  leave  bare  the  lower  half  of 
the  cheeks  ;  they  form  a  continuous  series  below  the  eyes  as  far  as 
the  snout,  where  this  latter  elongates  itself  over  the  labials,  which  it 
receives  beneath  it»  lower  margin.  The  nostrils  are  somewhat 
nearer  to  the  orbit  than  to  the  extremity  of  the  snout.  This  latter  is 
out  obliquely,  and  slopes  over  the  lower  jaw,  which  diuts  within  the 
intermaxillaries.  The  mouth  is  moderate.  The  intermaxillaries  are 
small,  and  occupy  only  the  extremity  of  the  rostrum ;  they  have  a 
row  of  very  smiJl  teeth,  flexible  like  bristles.  The  labials  are  very 
short,  thin,  elongated,  and  attain  the  anterior  margin  of  the  orbit ; 
they  have  on  their  termination  a  small  shield,  which  is  bony,  pearls 
fike  and  included  in  the  skin.  Th^  lower  jaw  seems  to  be  unprovided 
with  teeth,  at  least  we  cannot  observe  any  either  with  the  magnifying 
glass  or  with  the  touch.  The  branches  of  the  lower  maxillaries  dilate 
m  the  form  of  a  very  thin  blade,  which  in  the  state  of  rest  shuts 
itself  up  under  the  suborbital  bones.  At  the  anterior  margin  of  this 
blade  we  remark  a  cutaneous  expansion,  a  kind  of  lip,  which  is  at 
tached  to  tiie  posterior  and  terminal  margin  of  the  labials,  and  (ornm 
thus  the  an^e  of  the  mouth.  The  tongue  is  short  and  broad,  free 
only  on  its  anterior  and  lateral  outline ;  its  sur&ce,  thougjh  seeming 
to  be  smooth,  has  some  irregular  rows  of  small  asperities,  which  art 
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•omethnes  perceived  only  after  remoying  the  inTestiiig  membrane. 
The  operculum  is  Bubtriangolar  and  large,  when  we  consider  that  the 
wpper  and  hinder  margins  pass  firom  one  to  the  other  by  a  cnrfe; 
the  lower  margin  is  straight  and  oblique,  and  as  long  as  the  anterior 
nargin  is  high.  The  suboperculum  is  arched  on  its  whole  dreum- 
ference,  and  makes  a  projection  beyond  the  qMrcuhim.  Jim 
interoperculum,  almost  completely  covered  by  tiie  preopereulami 
presents  externally  <mly  a  small  triangular  sur&oe,  and  a  small  na^ 
row  band  below  the  lower  branch  of  the  preoperculum ;  though  ia 
reality,  this  bone  is  as  long  as  the  suboperculum,  but  less  broad,  harii^ 
the  form  of  a  very  acute  triangle,  of  which  the  summit  wauld  be  on 
the  anterior  side. 

The  branchial  openings  are  very  ample,  and  j<Mn  eaeh  other  at  the 
lower  surface  of  the  head.  The  branchiostegal  membrane,  whose  office 
it  is  to  diut  this  fissure  conjointly  with  the  opercular  apparatus,  is 
proportionally  little  developed;  it  contains  commonly  nine,  some- 
times  ten  very  crowded,  flattened  and  almost  straight  rays. 

The  scales  are  of  nuddle  uze  in  proportion  to  that  of  the  fiah.  The 
largest  are  situated  beneath  the  belly,  the  smallest  under  the  throat, 
the  thoracic  belt  and  the  caudal  region.  Those  of  the  lateral  line 
are  somewhat  smaller  than  those  of  the  adjacent  rows.  Their  fonn 
is  generally  subcircular  or  irregularly  quadrangular,  but  their  verti- 
cal diameter  has  a  slight  tendency  to  surpass  the  longitudinal  diame- 
ter. This  peculiarity  is  especially  striking  on  the  abdominal  re^oa, 
where  really  the  scales  are  oblong  and  of  a  height  sensibly  greater 
than  their  length ;  at  the  same  time  that  their  outiines  become  more 
regular  and  nearly  ovaJ.  Their  imbrication  has  even  here  some* 
thing  peculiar  in  being  less  close  ;*the  rows  appear  independent,  and 
give  to  the  fish  a  barred  aspect.  The  outiines  of  those  of  the  late- 
ral line  are  the  most  irregular.  The  outer  mar^  isan  all  more  or 
less  circular  and  entire.  The  lateral  line  itself  is  nearly  straight  and 
nearer  to  the  back  than  to  the  belly ;  it  begins  firom  the  npper  an^ 
of  the  operculum  and  extends  itself  to  the  middle  oi  the  caudal 

The  anterior  margin  of  the  dorsal  fin  ccMrrespcmds  to  the  nuddle  of 
the  space  contained  between  the  extremity  of  the  snout  and  the  baaisof 
the  caudal ;  the  fourth  and  fiflh  rays  are  the  longest ;  the  first  two 
short  and  rudimentary  s{»nes  are  applied  against  the  third,  which  a 
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Bimple  but  lurtionlated,  and  almost  as  long  as  iSie  following ;  being 
higher  than  it  is  long,  this  fin  has  a  triangular  fonn  on  account  of  its 
posterior  margin,  which  is  low  and  incUnes  on  the  back.  The  adi- 
pose is  broad,  covered  with  small  scales  on  its  baas  and  opposite  to 
tiie  posterior  half  of  ihe  anal,  of  which  it  does  not  attain  ihe  extreot* 
ity.  The  anal,  as  long  as  it  is  high,  occupies  the  middle  of  the  space 
between  the  anus  and  the  basis  of  the  caudal ;  it  has,  like  the  dorsal^ 
two  spinous  rudimentary  rays  in  its  anterior  margin,  and  one  soft  raj 
more.  The  caudal  is  furcated  and  ample ;  small  scales  eneroa(4 
upon  its  basis.  The  yentrals  are  large,  with  their  terminal  margin 
straight ;  they  are  almost  as  long  as  ihe  dorsal  is  high ;  the  anterior 
marj^n  opposite  to  the  twentieth  ray  of  the  dorsal  contains  a  smal 
SfAnous  rudiment  hidden  beneath  its  membrane ;  the  cutaneous  appen- 
<Ux  of  the  upper  mar^n  is  very  small.  The  pectorals  are  elongated, 
8[Mndle-like,  and  proportionally  small. 

Br.9;  D.  H.  11;  A.  II.  12;  C.7,L  9,8,1.  7;  V.  12;  P. 
16. 

During  the  early  age,  when  its  rize  does  not  exceed  eight  inchee, 
ilie  slender  form  is  the  predominant  character  of  this  fish.  The  line 
of  the  back  and  that  of  the  belly  being  then  very  little  prominent,  and 
the  outline  of  the  head  passing  in  direct  continuation  to  that  of  the 
body,  there  results  a  harmonious  whole  in  the  proportions  cf  these  two 
regions.  The  compression  of  the  body  is  already  very  marked ;  tiie 
head  is  already  pointed  and  forms  one-fifth  of  the  whole  length,  not  in- 
cluding the  caudal  fin.  The  rostrum  is  truncated  but  rounded,  and 
exceeds  the  lower  jaw.  The  nostrils  are  placed  at  equal  distances 
l>etween  its  extremity  and  the  eye.  The  greatest  height  slightly  ex- 
ceeds the  length  of  the  head.  The  characteristic  form  of  the  fins  may 
already  be  remarked ;  there  being  one  ray  more  or  less  in  tfa^  one  or 
the  other  of  the  fins.  The  yentrals  are  placed  somewhat  more  for- 
wards relatirely  to  the  dorsal,  their  anterior  mar^  being  perpendicti- 
hr  to  the  fifth  or  sixth  of  its  rays.  The  same  complete  development 
iB  also  obserred  in  the  opercular  apparatus ;  tiie  operculum  alone  pre- 
0ent8  tins  sli^t  difference,  that  its  hei^t  sometimes  exceeds  a  little 
the  length  of  its  lower  mar^ ;  the  breadth  <^  the  subopereulum  is  abo 
subject  to  some  yariations.  The  scales  at  this  period  are  thin  and  foil 
<^  easily,  but  we  may  recogniie  already  the  different  characters  whiali 
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we  have  ngnaliied  above.  The  ]tAanl  line  k  Btanight  and  nearer  la 
the  back  than  to  the  belly.  But  as  soon  as  the  individuals  attain  a 
length  of  ten  inches,  ihe  head  becomes  declivons,  the  nape  of  the 
neck  swells,  ihe  back  rises,  the  belly  becomes  more  prmunent ;  but 
(ibe  general  form  is  still  slender,  the  head  is  in  harmonicHiB  propoc' 
tion  witli  the  trunk,  of  which  it  forms  already  one^ifth(^  the  lengtti 
including  half  of  the  oaudaL  The  rostrum  becomes  jsomewhat  more 
prominent  and  more  abrupt.  The  height  of  the  body  eneeda  hoi^ 
ever  already  the  length  of  the  head. 

When  individuals  attain  fourteen  inches  the  back  and  the  nape  of 
the  neck  are  very  convex,  and  the  head  very  declivoogy  the  beOy 
prominent,  and  fiN)m  this  moment  the  head  appears  disproportioned  to 
the  trunk,  and  is  found  to  form  exactly  (me-fifth  of  the  whole  length, 
the  caudal  excluded,  as  we  have  seen  in  the  adult.  The  height  of 
the  body  is  contained  four  times  in  its  length.  The  scides  aie 
still  ttiin  and  fiedl  off  easily,  but  they  already  begin  to  be  more  adhe- 
rent than  during  the  preceding  stages.  The  middle  surface  of  die 
tongue  is  armed  with  small  asperities  as  in  the  adult;  andtheint^rmax- 
iUaries  have  also  that  row  of  fine  teeth  which  we  ha¥e  indicated 
above. 

This  species  is  the  common  white-fish  of  Lake  Superior,  o(  whidi 
so  large  numbers  are  caught  and  salted  every  year.  It  is  one  of  tbi 
most  palatable  fishes  of  the  freshwaters  of  the  American  continent 
It  is  found  in  large  shoals  all  over  the  lake. 

COREGONUS  LATIOR,  AgaSS. 

Hitherto  confounded  with  the  preceding,  with  which  it  has  a  great 
affinity,  this  species  differs,  however,  sufficiently  to  justify  its  separa- 
tion, as  I  hope  to  show.  Possessing  young  and  adult  individuals,  I 
shall  follow  in  relation  to  them  the  method  which  I  have  already 
adopted,  pomting  out  first  the  difference  existing  between  adult  speci- 
mens, and  finally  adding  the  peculiar  treats  of  the  young.  I  wiD 
here  mention  that  the  adults  differ  in  appearance  less  than  the  young, 
•^-among  which,  the  difference  at  first  sight  is  most  striking. 

The  adult  individual  which  I  have  before  me  measures  nineteen 
inches.    The  general  form  remmds  us  al  that  of  C.  8apidi99imug.  As 
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m  tiiis  latter,  the  back  is  arched  from  the  ocetpnt,  but  the  cnrre  is 
more  amfonn,  the  nape  of  the  neok  being  less  prominent,  and  the 
belly  also  less  swollen.  The  body  is  thicker  and  stouter  than  in  the 
(7.  sapidinimus,  compressed,  fusiform ;  the  greatest  height,  which  is 
measured  Tertically  at  the  anterior  margin  of  the  dorsal,  is  contained 
ftnr  times  in  the  length,  the  caudal  included.  The  lines  of  the  back 
Md  belly  come  near  each  other  on  tiie  tail;  without  abrupt  transition ; 
thtey  continue  on  the  head,  without  rising  much  on  the  lower  face^ 
and  without  lowering  much  on  the  upper  &ce,  though  the  skull  if 
depressed  and  slightly  sloping.  The  head,  which  is  thicker  and 
itouter,  forms  one-fifth  of  the  whole  length,  including  the  caudal* 
It  is  less  pointed  than  in  the  preceding  species,  and  the  rostrum 
more  obtuse,  less  exceeding  the  lower  jaw.  The  mouth  is  somewhat 
larger,  but  constructed  in  the  same  manner ;  that  is  to  say,  the 
ascending  branches  of  the  lower  maxillary  shut  themselves  up  beneath 
ihe  suborbital  bones,  and  there  is  a  cutaneous  appendix  at  the  anterior 
mar^n,  and  a  kind  of  lips,  which  form  the  angles  of  the  mouth  by 
uniting  with  the  labials.  These  latter  are  broader  than  long,  passing 
beyond  the  anterior  margin  of  the  orbit.  Then-  terminal  extremity 
has  likewise  the  long  and  pear-like  shield,  which  we  have  indicated  in 
O.  sapidisrimuB.  The  lower  jaw,  again,  is  surrounded  with  a  folded 
lip,  imitating  a  border  of  fringes.  We  have  remarked  no  trace 
of  teeth  on  the  intermaxillaries,  and  without  deciding  upon  their 
absence,  they  were  at  least  obliterated  so  as  to  render  them  doubtful. 
The  tongue  is  broad  and  shows  no  trace  of  asperities  at  its  surface. 
The  eyes  are  large,  almost  circular,  and  placed  in  the  same  relative 
position.  The  nostrils  are  nearer  to  the  orbits  than  to  the  extremity 
of  the  rostrum.  The  suborbitaries  present  no  remarkable  difference^ 
unless  it  be,  perhaps,  that  they  encroach  less  on  the  cheeks. 

In  the  opercular  apparatus,  we  remark  that  the  operculum  is 
rather  quadrangular,  and  the  suboperculum  more  contracted  at  its 
posterior  extremity,  which  renders  its  lower  margin  more  oblique. 
The  interoperculum  is  somewhat  more  uncovered. 

The  fissure  of  the  gills  is  the  same,  but  the  branchiostegal  appara* 
tus  is  more  developed  and  the  rays  more  bent ;  tiieir  actual  number 
10  eight. 

The  scales  are  somewhat  larger  than  m  the  preceding  species,  and 
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pteaeDt  about  Ae  siiiie  g^ienl  fonn,  bat  thdr  height  larpaaM 
dieir  length*  Generally  more  umform  on  the  different  re^ns,  thej 
are,  however,  larger  on  the  middle  of  the  trunk,  those  of  the  mi^Ue 
fine  being  in  other  reepecta  smaller  than  the  adjacent  ones,  as  is 
tte  case  for  the  most  of  the  qpecies.  Those  o(  the  abdcmien  aftct 
Boi  a  linear  dispodtion,  independent  firom  the  whole,  bat  all  af^iear 
as  nniformlj  imbricated.  Beneath  the  bellj  and  the  tail  thej  ekn- 
gate  themselves  to  the  form  of  an  elHpaB  with  tortoons  oatlinct. 
The  lateral  line,  slightly  arched,  follows  the  oatUnes  of  the  back, 
to  which  it  is  nearer  than  to  the  belly.  The  fins  on  the  wfade  art 
much  more  developed  than  in  the  O.  mpidimmiu ;  their  geneial 
fiurm  and  their  relative  portion  are  sensibly  the  same.  We  remaik, 
however,  that  the  height  of  the  dorsal  is  greater  in  proportion  to  ite 
length,  and  its  posterior  marj^  is  straighter.  The  a^poee  fin, 
equally  covered  with  small  scales  on  its  bans,  is  opposite  the  teimina- 
tkm  of  the  anal.  This  latter  is  triangular,  as  long  as  it  is  lugjh,  bsi 
less  raised  than  the  dorsal.  The  caudal  is  deeply  furcated.  The 
ventrals,  broad  and  oblong,  are  rounded  on  their  terminal  margm, 
and  contidn  the  strongest  rays.  The  pectorals  are  elliptical,  and 
kmger  and  broader  than  in  the  preceding  species,  and  firom  the 
stouter  form  of  the  body  their  terminal  extremity  is  nearer  to  tho 
ventrals. 

Br.  8 ;  D.  HI.,  11 ;  A,  H.  11 ;  C.  7,1.,  9,  8,  I.,  7  ;  V.,  11;  P. 
16. 

Whoever  doubts  the  validity  of  this  species  should  only  cast  % 
glance  on  two  series  of  young  individuals  belonging  to  both  spedes. 
We  have  noted  above  the  peculiar  traits  of  the  C.  scqndUsifmUy  and 
it  will  be  remembered  that  we  have  insisted  upon  their  dender  ^ 
elongated  form.  The  most  striking  contrast  exists  when  we  compare 
them  with  the  short,  high  and  stout  form  of  this  species. 

When  this  fish  has  attained  the  size  of  seven  inches,  the  hdg^ 
which  exceeds  the  length  of^  the  head,  is  contained  four  timee  in  dbe 
length  of  the  body,  the  caudal  excluded.  The  sides  are  much 
{»*essed ;  the  thickness  is  only  one-third  of  the  height.  The 
of  the  head,  the  form  and  the  development  of  the  fins,  are  in 
conformity  with  the  adult.  We  observe  that  the  rostrum,  whkh  if 
truncated,  scarcely  exceeds  the  lower  jaw.    The  form  of  the 


nSHBS  OV  LAn  SOPXBIOE.  861 

opening  is  qnadrangular  as  in  the  adult.  The  intermaxillaries  havii 
a  raw  of  very  fine  teeth  ;  there  are  teeth  even  on  ihe  margjm  of  the 
lower  jaw,  but  more  difficult  to  perceive  even  with  the  magnifying 
glass.  The  surface  of  the  tongue  is  prickled  with  small,  very  acute 
asperities,  like  the  teeth  of  the  intermaxillaries.  The  eyes  are  very 
large ;  the  distance  which  separates  them  from  the  end  of  the  snovuk 
does  not  equal  their  diameter ;  the  nostrils  occupy  the  middle  of  this 
■pace. 

The  scales,  which  are  stronger  and  larger,  as  we  have  already 
seen,  easily  fall  off;  we  may  already  signalize  in  them  the  same  pe- 
culiarities which  we  have  seen  in  the  adult.  ^  The  lateral  line  is 
straight  and  approaching  slightly  more  to  the  back  than  to  the  belly. 

When  ten  inches  in  length,  this  fish  acquires  an  increasing  height ; 
the  height,  taken  before  the  dorsal,  is  contained  exactly  four  times  in 
the  lengtib,  the  caudal  included,  and  the  head  has  almost  the  propor- 
tions of  the  adult.  The  body  is  very  compressed  and  flattened  ;  its 
thickness  is  contained  three  times  and  a  half  in  the  height.  The  snout 
is  somewhat  more  prominent,  as  in  the  preceding  age,  though  remhCn- 
ing  more  truncated  ^and  shorter,  as  in  the  (7.  sapidisnmui.  The 
scales  grow  gradually  firmer ;  those  of  the  upper  half  of  the  body 
somewhat  shorter  than  those  of  the  lower  half.  The  fins  themselves 
grow  more  prominent.  The  species  is  common  along  the  northern 
shore  of  Lake  Superior,  where  it  is  found  with  C.  Bopidimmui.  I 
have  collected  a  large  number  of  specimens  at  the  Pic. 

GORB0ONTJS    QUADRHiATERALIS,  Richards. 

Among  the  Corcgoni  collected  at  Lake  Superior  there  is  one  very 
similar  to  (7.  quadrilateraiis  of  Dr.  Richardson,  though  I  have  yet 
doubts  as  to  its  identity.  The  question  can  only  be  decided  by 
comparison  of  specimens  from  tiie  localities  where  the  author  of  the 
Fauna  Boreali-Americana  collected  his.  I  have  already  noticed 
alight  differences  in  the  scales,  in  the  structure  of  the  fins,  in  the 
opercular  and  branchiostegal  apparatus,  and  in  the  proportions  of  the 
body ;  differences  which  depend,  perhaps,  upon  the  age  and  size,  and 
which  I  have  not  been  able  to  verify  in  all  my  specimens,  they  being 
below  tiie  dimensions  which  Richardson  assigns  to  his  species.    I 
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haye  endeavored  to  compare  them  bj  means  of  reduction,  but  I  kmo 
perceived  that  I  could  not  arrive  in  this  way  at  a  precise  determma* 
tion,  especially  as  the  proportions  of  the  difibrent  regions  of  the  figure 
of  Kchardson  do  not  fully  agree  with  die  measures  which  he  ^ves  of 
ifaem  in  the  text.  The  formula  of  the  fins  which  I  have  taken  fron 
an  individual  of  fourteen  inches,  is : 

Br.  6  ;  D.  Ill,  11 ;  A.  H,  10;  C.  7, 1,  9,  8, 1,  6;  V.  11 ;  P.  18. 

The  scales  of  the  lateral  line,  though  smaller  than  the  adjaceol 
rows,  do  not  appear  to  me  so  absolutely  truncated  as  Dr.  Riohardson 
expressly  says  they  are  in  his  species.  Their  size  on  the  sides  eqnaky 
if  it  does  not  surpass,  fou^eighths  of  an  inch,  and  on  a  surface  of  aa 
inch  square  we  may  count  as  many  as  eight.  This  fact  has  appeared 
to  me  the  most  prominent. 

Richardson  reports  that  when  Cnvier  sent  him  the  specimens 
which  he  had  submitted  to  his  examination,  the  label  indicated  thai 
he,  (Cuvicr,)  had  a  related  species  from  Lake  Ontario,  but  we  do 
not  find  it  mentioned  by  M.  Valenciennes  in  the  Histoire  Naturelle 
des  Poissons.  It  is  perhaps  to  this  species  of  Lake  Ontario  that  our 
specimens  ought  to  be  referred.  Sir  John  Richardson,  having  seen 
recently  the  specimen  described  above,  has  himself  offered  doubts  re- 
specting its  identity  with  his  (7.  quadrilateralU. 

Cyprinoids. 

This  is  a  numerous,  but  well  circumscribed  family,  whose  striking 
peculiarities  are  very  obrious.  I  am  not  aware  that  any  of  these  fishes 
have  ever  been  noticed  in  the  waters  of  the  southern  hemisphere ; 
nor  do  they  extend  anywhere  far  beyond  the  limits  of  the  temperate 
lone,  as  it  is  well  ascertained  that  they  are  most  numerous  in  the 
rivers  and  lakes  of  Central  Europe  and  Central  Asia  and  Northern 
America.  Indeed,  it  is  so  much  their  natural  home,  that  they  do  not 
seem  to  occur  in  the  northernmost  freshwater  streams,  nor  any- 
where in  the  tropics,  except  in  very  great  altitudes,  where  recently 
a  few  have  been  found  in  the  Andes.  The  sea  is  almost  entirely 
destitute  of  fishes  of  this  family ;  a  few  species,  however,  occur  in 
brackish  waters. 

The  fiunily  of  Cyprinoids  affords  another  example  of  the  &cty  that 
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the  species  of  animals  are  circmnsoribed  within  narrow  limits  in  thdr 
geographical  distribution.  From  the  great  nmnber  which  have  ahready 
been  described,  it  is  plain  that  almost  every  lake  and  every  river 
has  cycles  of  its  own ;  bat,  nevertheless,  there  is  a  great  nni- 
finrmiiy  among  these  fish  all  over  the  world;  for  the  carps  of  China 
and  those  of  Europe  are  very  nmilar ;  so  are  the  little  white-fishes 
of  the  KHe  and  those  of  other  basins.  But  however  uniform 
these  fishes  may  be  in  the  nudn,  we  cannot  help  observing  that 
among  them  there  aro  peculiar  groups,  located  in  particular  parts 
of  the  world,  for  instance,  the  Gatostomi,  all  over  the  fireshwaters  of 
America.  The  small  bearded  species  are  very  numerous  in  Europe, 
and,  in  general,  in  the  Old  World ;  species  with  beards  occur  there 
more  extensively  than  on  the  American  continent.*  Again,  the  types 
with  a  large  dorsal  are  extensively  distributed,  but  are  almost  all  extra 
American.  The  species  which  occur  at  great  altitudes,  as  those  from 
the  lakes  of  tropical  America,  are  so  peculiar  as  to  differ  decidedly 
from  all  other  Cyprinidae,  being  devoid  of  ventral  fins.  In  Lake  Supe- 
rior and  the  other  Canadian  lakes  there  is  a  considerable  variety  of 
these  fishes, — Gatostomi  mixed  with  European  types,  and  a  genus 
which  has  only  American  representatives. 

The  little  group  of  Gyprinodonts,  which  have  so  universally  been 
connected  with  Cyprinoids,  will  be  found  to  differ  more  from  Cypri- 
noids  than  has  been  supposed.  We  need  only  compare  the  structure 
of  their  mouths  to  be  satisfied  of  the  difference.  There  are  no  repre- 
sentatives ef  that  type  in  Lake  Superior. 

How  far  it  might  be  advisable  to  subdivide  this  family  into  small 
groups  according  to  their  structural  differences,  remains  to  be  ascer- 
tained. The  Gatostomi,  for  instance,  are  very  remarkable  for  the 
large  opening  in  the  centre  of  their  skull,  and  for  the  peculiar  arrange- 
ment of  the  teeth  in  the  pharyngeal  bone. 

RnmicHTHTS,  Agass. 

I  propose  to  include  in  the  genus  Rhinichthys  small  Gatostomi, 
whose  essential  character  is,  as  the  name  indicates,  to  have  a  corneal 

•  I  would  mention,  as  particularly  characteristio  of  the  Old  World,  the  genera  Barbot, 
Oaliitis,  and  the  allied  tjpee. 
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proI<nigati<m  of  the  roetrnm.  The  mouth  is  small ;  fiie  lipe  whidi 
border  it  are  mneh  redneed,  smooth,  nerer  eanmcnlated,  and  de 
Bot  extend  diemselyes  on  the  lower  jaw  under  ilie  finrm  of  lobes. 
Tins  ehartcter  is  well  represented  on  figure  2  of  Fl.  2.  At  the 
angles  of  the  month,  the  npper  fips  bend  sli^Hy  fin-wards  to  join  the 
middle  of  the  branch  of  tlie  lower  maxillarj ;  tiiey  here  form  a 
small  tunnel,  on  whose  outer  margin  is  a  small  bsrCK^I,  sometimes 
tery  difficult  to  recognise.  To  this  genus  we  must  refer  flie  LeuA 
€U9  atratuuus  (Cyprinus  atronasus  Miteh.')  and  L.  fuuuins  Ajits. 
Though  Hie  first  of  these  species  has  not  flie  character  of  a  reiy 
pronunent  rostrum,  the  structure  of  the  moutii,  and  the  presenee 
of  the  barbel,  justify  this  approximation. 

There  are  still  other  species  of  this  genus  finmd  in  fiie  United 
States,  yet  imperfectiy  known,  which  will  hereafter  also  take  that 
place  here.  Anatonucal  study  will  doubtless  reveal  other  characten 
than  tiiose  which  external  conformation  already  ^ves,  and  will  abo 
teach  us  the  yalue  of  this  singular  group  in  the  fiumly  of  CypnnoidSi 
At  present  I  cannot  help  consideiing  the  Rhinichthys  of  North 
America  as  a  diminutive  of  the  group  of  the  LabeoB  of  Afiiea  and 
tiie  East  Indies. 

RmNICHTHYS  MARMORATUS,  AgaSS. 

PL  n.,  figs.  1  and  2. 

This  species  is  one  of  the  largest  of  the  genus,  at  least,  of  those 
which  are  as  yet  known  to  us.  The  form  is  elongated,  subcylindrical, 
compressed.  The  tail  preserves  just  proportions  witli  the  trunk;  its 
two  margins  are  almost  straight.  The  ventral  line  is  a  little  convex, 
and  rises  abruptly  at  the  insertion  of  the  anal.  The  back  is  feeUy 
arched  from  the  dorsal  fin  to  the  nape  of  the  neck,  where  the  dope 
continues  rapidly  from  the  skull  to  the  snout.  The  head  is  entirelj 
smooth ;  it  is  small,  conical,  and  well  proportioned  to  the  bodv,  in 
whoso  whole  length  it  is  contained  four  times.  The  upper  sur&ce  is 
rounded ;  the  eyes  are  of  medium  size,  and  situated  near  the  upper 
margin  of  the  &ce,  at  about  an  equal  distance  from  the  end  of  & 
rostrum  and  the  upper  angle  of  the  operculum.    The  noatrib  vi 
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Tery  large  and  near  Hxe  orbits*  The  rostrum  ezoeeds  the  lower  jaw 
by  the  whole  l^igth  oi  the  opening  of  the  mouth.  This  latter  is 
small,  semi-elliptical,  when  the  jaws  are  closed ;  when  opened,  it  has 
the  form  of  a  crescent  whose  circumference  would  be  formed  by  the 
upper  jaw,  having  below,  as  a  base,  the  elliptical  and  rounded  outline 
of  the  lower  jaw.    The  barbel  is  about  a  twelfth  of  an  inch  long. 

The  &ce  and  the  opercular  apparatus  are  smooth  like  the  head. 
The  preoperculum  is  hidden  beneath  the  fleshy  cheeks.  The  oper^ 
culum  is  large,  concave  on  its  anterior  marjpn,  rounded  on  the 
upper ;  the  lower  is  stnught  and  oblique,  beneath  which  is  the  thia 
and  narrow  suboperoular  lamina.  The  interoperculum  is  triangular 
and  more  robust.  The  branchial  fissures  are  small,  and  extend  but 
little  to  the  lower  surface  of  the  head,  which  ^ves  to  the  isthmus  the 
form  of  a  triangle.  The  branchiostegal  membrane  contains  three 
thin  rays,  of  about  equal  length,  bent  and  flattened. 

The  dorsal  fin  occupies  exactly  the  middle  of  the  whole  length  of 
the  fiih  ;  its  form  is  quadrangular,  higher  than  long,  and  has  nearly 
straight  mar^ns.  The  caudal  is  obtusely  notched,  its  lobes  are 
rounded.  The  anal,  situated  at  a  small  distance  backwards  from  the 
dorsal,  is  narrow  and  elongated ;  its  outer  circumference  is  rounded. 
The  ventrals  are  inserted  somewhat  before  the  dorsal ;  they  are 
small  fins  of  an  oblong  form,  whose  extremity  reaches  to  the  anus. 
The  pectorals  are  placed  very  low,  have  an  elliptical  form,  and  are 
more  elongated  tiian  the  ventrals. 

Br.  3;  D.  n,  9;  A.  n,  8;  C.  5. 1,  9,  8, 1,  4;  V.  8;  P.  14. 

The  scales  are  small  and  subcircular;  the  concentric  and  radi* 
ating  striae  are  easily  seen  with  a  lens.  Points  of  black  pigment  are 
distributed  on  their  posterior  half,  and  give  to  the  surface  of  the 
body  a  punctulated  appearance.  The  lateral  line  is  in  the  middle ; 
it  is  only  feebly  inflected  on  the  abdomen. 

The  ground  color  is  a  reddish  brown  mottied  with  black,  orange 
and  dark  green.  The  black  marbling  is  predominent.  A  large  spot 
of  this  color  occupies  the  basis  of  the  caudal,  where  it  radiates  on 
the  rays  of  this  fin.  The  lips,  the  margin  of  the  branchiostegal 
membrane,  the  basis  of  the  pectorals,  ventrals  and  anal  are  of  an 
intense  orange-red,  which  prolongs  itself  on  the  rays.  The  ground  of 
the  fins  is  li^  orange. 
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Fig.  1  representB  Una  species  of  its  natural  rise. 
Ilg.  2  is  die  lower  surface  of  the  head  magnified,  to  show  the  con- 
flgoration  of  the  mouth. 
From  the  Sault  St.  Mary,  where  it  seems  not  to  be  infineqnent. 

Catostomus,  Lesueur. 

The  study  of  the  species  of  the  genus  Catostomos  has  become 
quite  as  difficult  as  that  of  the  genus  Leuciscus,  and  for  the  same 
reason  ;  the  multiplicity  of  species.  There  are  about  thirty  described 
or  mentioned,  very  few  of  which  are  accesdble  for  comparison. 
Hence,  we  are  left,  either  to  identify  species  which  have  only  dis- 
tant analo^es,  or  to  separate,  on  the  other  hand,  some  which  hare 
ttie  closest  affinities.  Which  of  these  two  obstacles  is  the  most  inju- 
rious to  science  ?  Doubtless  the  first ;  since  it  leaves  science  in  a 
state  of  equivocal  stability,  during  which  no  advance  is  attempted, 
satisfied,  as  we  are  then,  with  our  present  attainments. 

In  endeavoring  to  determine  the  different  Catostomi  from  Lake 
Superior,  I  began  by  comparing  them  with  species  already  known 
from  the  same  geographical  zone  to  which  they  would  have  the 
nearest  relations.  One  had  been  known  for  three  quarters  of  a  cen- 
tury as  an  inhabitant  of  the  gulfs  of  Hudson's  Bay,  and  was  described 
by  Forster  under  the  name  of  Oi/printis  CatostomuSj  which,  forty- 
four  years  later,  became  the  tjrpe  of  the  genus  Catostomus,  with  the 
specific  appellation  of  C.  Hudsonius^  the  author  of  this  reform  not 
having  known  the  fish  otherwise  than  through  the  description  juwi 
the  figure  of  Forster. 

In  1823,  that  is  to  say,  about  fifty  years  after  Forster,  Dr.  Kcb- 
ardson  gave  a  detailed  description  of  the  C,  Siidsonius.  He  described 
also  another  under  the  specific  name  of  ForsterianuSj  and  referred 
to  it  as  a  synonymous  variety  of  the  preceding,  mdicated  by  Forster 
himself.  His  specimens  were  from  Lake  Huron  and  &om  Slave 
Lake. 

Among  the  species  of  Catostomi  which  I  have  brought  firom  lito 
Superior,  there  are  two  which  have  a  very  great  analogy,  in  their 
general  traits,  with  O.  Hudsonius  and  Farsterianus.  However,  in 
oomparing  them  attentively  and  singly  with  the  descriptioiis  of  Dr. 
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Richardson,  I  was  convinced  of  some  differences,  respecting  the  first, 
which  I  consider  as  specific.  Respecting  the  second,  the  question  bo- 
comes  more  difficult  to  solve,  as  Dr.  Richardson  had  specimens  from 
two  very  different  localities,  from  which  his  description  was  made. 

This  complication  caused  me  to  hesitate  for  a  long  while  respecting 
these  species ;  and  even  now,  though  describing  the  second  species 
under  a  new  name,  I  am  still  in  doubt  upon  the  following  points :  Are 
there  really  two  species  of  Gatostomi  with  red  bands  on  the  sides  7 
This  would  not  be  extraordinary,  if  we  do  not  allow  specific  diagnoses 
to  rest  upon  color.  As  soon,  however,  as  the  existence  of  two  species 
is  demonstrated  by  ultimate  researches,  it  is  evident  that  that  of  Lake 
Huron  will  be  the  same  as  our  C.  aurora^  whilst  that  of  Slave  Lake 
will  be  the  C  Farsterianus,  the  same  which  Forster  had  in  view. 

However,  upon  consulting  the  original  Memoir  of  Forster,  I  am 
almost  tempted  to  condder  his  second  variety  as  the  very  species  I 
describe  hereafter,  under  the  name  of  (7.  ForsterianuSy  and  which, 
as  we  shall  see,  is  nearly  related  to  (7.  Hudsonius.  It  has  that  red 
tint  of  the  lateral  line,  with  the  same  general  ground  color.  If 
that  be  the  case,  the  name  of  Forsterianvs  would  be  ill  apjdied,  for 
the  name  would  remind  us  of  one  species,  whilst  the  description  would 
apply  to  another. 

Catostomus  aubbolus,  Lesu. 

I  cannot  do  more  than  mention  this  species,  as  I  possess  only  a 
few  specimens,  and  all  very  young,  between  three  and  four  inches 
long.  The  general  characters  of  the  species  are,  however,  already. 
weU  indicated  upon  them.  A  thick  and  stout  head,  almost  as  hi|^ 
as  kmg,  truncated  in  fircmt ;  the  considerable  development  of  the 
operculum  at  the  expense  of  the  suboperculum ;  the  sides,  the  scales, 
their  uniformity  upon  all  the  re^ons  of  the  body,  and  their  rhooh 
boidal  fiv^)  such  are  the  tndts  which  characterise  it. 

The  species  would  thus  extend  farther  northwards  than  has  besa 
known  heretofore.  It  is,  however,  still  important  to  verify  ths 
hctj  either  by  comparing  young  O.  aureolua  of  Lake  Erie  with  thesOf 
or  by  procuring  large  specimens  firom  Lake  Superior,  to  compare 
them  with  specimens  of  tiie  other  lakes. 
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Oatostomus  Forsteriantts,  Agass. 

I  po9BeB8  a  complete  series  of  individuals  of  this  species,  firom  Hie 
iDse  of  eleven  inches  up  to  seventeen.  My  description  was  made 
principally  from  the  largest,  to  bring  it  nearest  to  that  of  O.  Bud' 
temtW ;  but  I  must,  at  tibe  outset,  remark  that  the  characten  no- 
ticed are  the  same  in  all.  Not  possessmg  a  specimen  of  O.  Sudmh 
niuSy  I  have  referred  to  tlie  description  Dr.  Richardson  has  pfmk  in 
establishing  the  points  of  c(miparison. 

The  general  form  of  the  body  is  very  regular;  the  doraal  and 
ventral  lines  circumscribe  an  elongated  oval,  api»roaching  to  a  cylinder 
towards  the  head,  and  to  a  parallelogram  along  the  tail.  The  greatest 
drcumference  taken  on  the  line  of  the  greatest  hei^t,  that  is  to  say, 
before  the  dorsal,  is  nine  inches  and  a  half.  The  sides  are  compressed ; 
the  body  passes  to  the  head,  or,  we  might  rather  say,  the  head  passes 
to  the  body,  without  any  enlargement  on  the  nape  of  ihe  neck. 
The  greatest  height  of  the  body  does  not  become  double  the 
greatest  thickness,  this  latter  being  taken  at  the  very  origui  of  the 
trunk ;  thence  it  diminishes  gradually  and  insensibly  towards  Ihe  . 
caudal  region,  and  the  proportion  begins  to  become  progressively 
stronger  m  fisivor  of  the  height  from  the  posterior  margin  of  the 
dorsal. 

The  head  itself  is  very  smooth,  and  covered  with  a  thick  skin ;  it 
is  rather  conical  &an  quadrangular,  on  account  of  the  declivity  of 
the  upper  surface,  which  continues  from  the  nape  of  the  neck  to  the 
jobtuse  and  rounded  snout  It  forms  about  the  fifth  part  of  the 
whole  length,  or  rather  less ;  its  height  forms  three-quarters  of  its 
length,  in  which  the  breadth  between  both  eyes  is  contained  twice. 
The  eyes  are  subcircular,  and  situated  near  the  upper  sur&ce  of  the 
head ;  the  anterior  margin  of  their  orbit  is  at  equal  distances  bom 
the  end  of  the  snout  and  the  posterior  extremity  of  the  oporcuhmi ; 
In  other  terms,  the  diameter  of  the  orbit  is  contained  twice  in  the 
•pace  which  separates  it  from  the  margin  of  the  operculum,  and  thrice 
in  that  which  extends  between  it  and  the  rostrum.  The  nostrik  are 
large,  and  at  a  distance  of  one-fourth  of  an  inch  from  the  anterior 
margin  of  the  ort)its ;  their  stracture  varies  liMle  in  diftyent 
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Tlie  moath  is  placed  immediately  beneath  the  exfaremity  of  the  roi- 
trum ;  it  is  of  medium  Jsiie,  yery  protractile ;  its  opening  is  subcircnlar, 
and  eanly  receives  the  largest  finger  beyond  the  first  phalanx.  Its 
lips  are  caronculate ;  the  upper  is  thin,  and  of  equal  breadth  on  the 
whole  circumference  of  the  jaw ;  it  dilates  itself  from  the  angle  of 
the  mouth,  to  pass  to  the  thickened  and  rounded  lobes,  with  finnged 
drcumference  of  the  lower  jaw ;  these  fringes  are  equally  ^iUe 
on  the  mar^  of  the  upper  lip ;  the  two  lobes  are  united  oa  the 
itymphysb  of  the  jaw,  by  a  narrow  cutaneous  slip ;  the  oarundei 
which  cover  their  surfiEiee  are  scarcely  more  marked  than  those  of 
the  upper  lip.  On  the  head  we  remark  several  rows  of  pores  omilar 
to  those  of  O.  SuckomuM  and  other  species.  These  rows  are  per- 
lE^tly  distinct  in  individuals  preserved  in  alcohol.  One  of  them  is  the 
continuation  of  the  lateral  line  of  the  body ;  it  passes  along  the  upper 
lDarg^l  of  the  operculum,  descends  beneath  the  orbit,  and  terminates 
on  the  end  of  the  snout,  describing  some  undulations  on  its  pas* 
sage.  The  second  row  begins  at  the  nostrils,  and  terminates  on  the 
occiput,  a  little  before  the  union  of  the  head  with  the  body,  cm  which 
point  of  union  we  observe  a  third  sin^e  row,  united  transversely 
by  its  two  extremities  to  the  first  double  row.  Finally,  a  fourth  row 
is  situated  upon  the  &ce,  and  follows  the  outer  mar^  of  the  pre- 
operculum. 

The  opercular  apparatus  difiers  from  that  of  C.  Sudsoniui,  as 
described  by  Dr.  Bichardson,  in  two  of  its  bones,  the  'preoperculum 
mud  the  interoperculum.  This  latter,  in  the  species  which  is  here 
referred  to,  has  exactly  the  length  of  the  suboperculum,  though  it  is 
more  robust  and  of  more  irregular  form.  It  has  a  median  carina  on 
its  anterior  angle,  whose  extremity  reaches  that  of  the  preoperculum 
in  contact  with  the  lower  maxillary ;  the  posterior  part,  contiguous  to 
the  operculum  and  suboperculum,  is  triangular,  and  rises  to  one-third 
of  the  height  of  the  anterior  mar^  of  the  operculum.  The  pre- 
operculum is  more  slender,  more  elongated,  and  narrower  than  the 
interoperculum ;  its  form  is  that  of  a  very  opened  crescent. 

3%e  branchial  fissures  are  very  large,  and  somewhat  approximated 
(HH  the  isthmnSf  where  the  membrane  passes  to  the  integuments  of 
the  abdomen,  appearing  somewhat  like  a  transverse  furrow. 

The  intestinal  cani^  measu;res  twice  the  length  of  the  body.    Ibe 
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lower  pharyngeals  form  a  complete  ring  aroimd  ttie  oesophagos. 
Bach  bone,  taken  by  itself,  resembles  in  its  form  a  nekle  ;  that  is  to 
say,  a  crescent  with  a  stalk.  With  tins  diort,  robust  and  flattened 
stalk  the  two  bones  unite,  by  means  of  a  mnscnlar  bridge,  irinek 
modify  constimtly  the  separation  of  which  they  are  d^ble.  The 
crescent  presents  two  distinct  rides;  one,  the  inner,  is  compact^ 
nmnded  and  smooth,  and  is  only  the  continuation  of  the  stalk; 
the  other,  or  outer,  is  widened,  embracing  only  tiie  drenmferenee  of 
tiie  crescent ;  it  is  composed  of  vertical  lamin»,  of  whidi  the  teedi 
are  the  continuation,  with  the  exception  of  two  lower  ones,  whidi 
are  implanted  on  the  very  body  of  the  bone.  There  are  about  thirty 
teeth ;  the  lower  are  much  developed,  strong,  and  C(Hni»es8ed  later- 
ally, surmounted  by  a  crown  wluch  slopes  over  their  inner  side. 
From  the  middle  of  the  crescent  the  teeth  diminish  abruptly  towards 
its  summit,  and  are  reduced  to  feeble  laminae,  which  are  lost  in  die 
body  of  the  bone,  which  is  also  subject  to  a  gradual  diminution  from 
the  stalk  to  its  upper  angle. 

Tho  air  bladder  is  composed  of  two  compartments ;  the  anterior  is 
pear-shaped,  and  not  quite  half  the  length  of  the  posterior,  whose 
form  is  cylindrical. 

The  color  of  this  fish  is  bluish  gray  on  the  back,  the  head  and  the 
rides ;  upon  the  sides  an  orange-colored  red  tint,  with  a  very  fine 
reflection,  combines  itself  with  the  main  color ;  the  belly  and  the 
lower  side  of  the  head  are  whitish.  The  pectoral  and  ventral  fios 
are  gray,  on  an  orange-colored  ground ;  the  caudal  has  the  tint  of 
the  back,  as  also  the  dorsal ;  the  anal  is  s(Hnetimes  whitish,  like  the 
belly,  sometimes  gray  like  the  ventrals. 

This  species  is  very  common  along  the  northern  8h<»e8  of  Like 
Superior. 

Catostomus  Aurora,  Agass. 
Fl.  n.,  fig.  S  and  4. 

Catostomus  Forsterianus  Richards.  Frankl.  Joum.  1828,  p.  720 ; 

Fn.  Bor.  Amer.  HI.,  1836, 116.— Cuv.  ct  Foi.,  Hist.  Nat.  Poias. 

1844,  463.— /8tor«r  Synops.  1846,  p.  167. 
Muhomapbth  Pin.  Arot  ZooL  Introd.  ccxoix. 
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We  have  stated  abore,  when  speaking  of  the  generic  characters, 
the  reasons  which  have  induced  ns  to  change  the  name  of  this 
q)ecie8,  and  to  work  out  again  its  synonymy.  Therefore,  nothing 
more  remains  to  be  s»id  on  this  pomt,  and  we  proceed  to  give  a  full 
description  of  it,  also  comparing  it  with  the  above  species,  and  regret 
ting  that  we  have  been  unable  to  compare  it  in  nature  with  the  (7. 
Suckonba.  As  described  by  Dr.  Richardson,  his  O.  Far$terumu$j 
which  is  our  Auraraj  is  rather  compared  with  tiiat  species  than 
described  in  detail,  and  as  these  two  species  are  very  diflbrent  from 
each  other,  the  comparison  has  not  been  made  in  its  most  nunute 
peculiarities. 

The  body  is  subcylindrical,  compressed.  Its  general  form,  less 
thick  and  stout  tiian  in  the  preceding  species,  presents  the  same 
regularity  of  outlines,  and  the  same  harmony  of  the  regions  among 
themselves.  The  greatest  height  corresponds  also  to  the  anterior 
Biargin  of  the  dorsal,  and  forms  the  fifth  of  the  whole  length,  the 
caudal  excluded ;  this  height  forms  five-sevenths  of  the  greatest 
thickness  of  the  body,  which  corresponds  to  the  immediate  back  of 
the  head.  The  diminution  is  gradual  towards  the  tul.  The  head 
forms  exactiy  the  fifth  of  the  whole  length,  and  it  is  of  course  con* 
tained  four  times  in  that  of  the  body,  the  caudal  included.  It  is 
almost  as  compressed  as  in  the  preceding  species,  but  less  rounded 
on  the  upper  surfiice,  more  elongated,  more  conical,  and  the  rostrum 
more  prominent.  The  skull  is,  however,  declivous.  The  nostrils  are 
very  kurge.  The  portion  of  the  eyes,  opposite  the  rostrum  and  the 
margpi  of  the  operculum,  has  the  same  relations  as  in  the  preceding 
species.  The  mouth  is  larger,  and  seems  to  be  placed  more  back- 
wards, on  account  of  the  developement  of  the  nose,  but  the  upper  lip, 
when  we  extend  it,  easily  reaches  to  its  extremity.  The  lips  are 
more  developed,  and  covered  with  more  prominent  caruncles.  The 
two  lobes  especially  are  more  extended,  and  are  not  at  all  attached 
to  each  other  on  the  manllary  symj^ysis,  as  they  are  in  the  preced- 
ing species,  being  in  this  respect  more  independent  of  each  other* 
(PI.  2,  f.  4.) 

The  surface  of  the  head  is  covered  with  a  smooth  skin,  throng 
which  the  rows  of  pores  open,  upon  the  whole,  amilar  to  those  which 
we  have  described  in  the  preceding  species. 
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Th6  opeienlar  ftppantoB  is  Bmiller  apod  moM  eonTex  diaii  in  the 
preceding  species,  and  all  the  bones  are  so^  proportaonaUy,  I  havingi 
however, been  careful  to  take  two  individiials  of  the  sameaian  &rtha 
purpose  of  oomparison.  The  operoolnm  is  as  Ittoad  as  higli,  thougji 
narrower  at  the  upper  margin  than  at  the  lower,  wUdi  ii  obfiqne; 
ibe  posterior  marg^i  is  almost  straight.  Xhe  sobopenmUan  is  mote 
regular,  on  account  of  its  lower  margjoi  being  less  convex.  The 
interoperculum  is  less  extended  on  its  posterior  extremity,  mboA 
•mits  no  jHrocessus  along  the  anterior  margin  of  the  operevlnm.  The 
outer  sur£Etce  is  ymj  convex,aAd  almost  smooth.  The  i»raopercidaa 
is  longer  and  more  slender  than  the  interoperculum,  and  proportioik 
ally  broader  than  in  the  preceding  qpeoies. 

The  branchial  fissures  are  large  also ;  the  branchiostegal  memlMraii9 
is  strong  and  thick ;  it  ccmtains  three  rays.  The  dorsal  fin  is  qnact 
rangular,  its  posterior  marg^l  equals  in  hei^t  two-thirdB  of  its  anterior 
miu'gin,  where  we  observe  two  or  three  small  rudimentary  rajs, 
without  articulations.  Its  upper  margin  is  almost  straight  or  8uboQO> 
cave.  The  anal  is  long,  and  attains  the  base  of  the  candal  in  the 
male,  whilst  it  is  i^orter  in  the  female ;  its  anterior  and  posteriff 
mar^ns  are  parallel  on  the  first  two-thirds;  beyond  which  they 
approach  each  other  to  form  a  triangle,  and  to  terminate  the  fin  ia 
a  more  or  less  obtuse  point.  The  caudal  is  notched ;  the  scales 
advance  more  on  the  base  of  the  lower  lobe,  which  predominates 
slightly  over  the  upper ;  but  this  character  is  not  constant ;  I  have 
even  observed  it  only  on  the  single  individual  which  I  have  had 
figured  ;  there  is  one,  sometimes  two,  rudimentary  rays  at  the  ante- 
rior margin.  The  ventrals  are  broad  and  expanded,  like  an  equi- 
lateral fan  in  the  male ;  while  in  the  female  the  inner  marg^l  ii 
shorter,  which  changes  the  aspect  of  the  outer  circumference,  whidi 
is  straight  and  more  uniform  in  the  male.  Generally,  we  observs 
the  rudiments  of  a  ray  at  the  anterior  margin,  which  corresponds  to 
the  fifth  ray  of  the  dorsal,  the  rudiments  excluded.  The  pectorals 
are  long  and  of  an  irregularly  elliptical  form,  or  oblong,  sometimes 
pointed  at  their  terminal  extremity.  The  anterior  ray  is  8tit)ng  and 
robust ;  the  fifth  is  the  largest 

Br.  3;  P.  m,  11;  A.  n,  8;  C.  5, 1,  8,  8, 1,  6 ;  V.  1, 10;  P. 
17-18. 
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Tim  aeiles,  Twy  tmaU  li  ttie  Mtotior  {«rt  of  ih«  trunk,  horeaae 
ia  siie  towardf  the  tail,  irithoot,  however,  nttoining  to  the  dimensioiie 
at  the  speeies  aboye  mentioiied,  nor  even  io  those  of  G.  Sudwmiu, 
This  inoreaae  of  the  scales  from  the  head  to  Ae  tail  is  redl,  and  agrees 
frith  the  imbrication.  Their  §xm  is  irregalar  and  very  variable,  thou^ 
we  may  say  that  they  are  generally  oblong,  of  greater  length  than 
height,  with  conyez  mar^ns,  which  are  undulated,  and  never  parallel 
and  straight,  like  the  upper  and  lower  marg^l8  of  the  scales  in  the  pre- 
ceding species.  Now  and  then  we  may  find  a  few  circular  ones,  but 
ihey  are  exceptions.  Those  which  cover  the  shoulders  are  still  much 
larg^  than  those  situated  between  the  pectoral  fins  on  the  lower  sur- 
fiM^of  the  abdomen.  The  lateral  line  is  median,  slightly  inflected  on 
tbe  abdomen  before  the  dorsal.  It  rises  a  little  on  ^  pedicle  of  the 
IMudal.  The  abdominal  walls  are  covered  with  a  blackish  pigment 
The  length  of  the  intestinal  canal  is  contained  twice  and  ahiJf  in  that 
of  the  body.  The  pharyngeal  bones,  thou^  having  the  same  struo- 
tare  as  in  the  preceding  species,  are,  however,  much  more  slender, 
fOid  their  teeth  are  much  more  feeble,  thinner,  and  sharper  on  their 
extremity. 

The  w*  bladder,  equally  divided  into  two  compartments,  presents 
this  difference,  that,  instead  of  being  cylindrical,  the  posterior  com- 
partment terminates  in  a  pointed  cone.  The  size  and  the  relative 
proportions  remain  almost  the  same  in  the  two  species. 

The  color  is  an  olive  yellow,  very  dark  on  the  back  and  head, 
where  it  passen  to  the  green  on  the  sides.  Following  the  course  of 
the  lateral  line  there  is  a  band  of  a  very  brilliant  carmine  red,  without 
f^ecise  outlines  circumscribing  it  Li  the  females  the  red  is  lesi 
lively,  and  the  belly  remains  white.  The  dorsal,  caudal,  and  peo> 
t(»ral  fins  are  colored  like  the  back ;  the  ventrals  and  the  anal  like 
the  abdomen,  but  of  a  more  intense  yellow.  The  rays  are  of  an 
fdive-colored  green. 

This  species  occvs  frequently  along  ihe  northern  shores  of  Lak^ 
Superior.    I  secured,  however,  most  of  my  specimens  at  the  Pic 

GtefnB  ALBUBinis,  Heck. 
This  geniis  has  been  known  only  m  the  Old  World,  untU  I  dia> 

09ferad  the  jpeeias  deiciibed  belowt  n&ioh  wae  eenglbt  at  tiie  Sanlt 
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of  St.  Mary.  The  species  described  befbre  are  about  eqnaDy  di- 
vided between  Europe  and  Syria.  Tbe  prindpal  character  of  the 
genus  is  to  have  the  mouth  opening  upwards,  the  lower  jaw  exceedr 
ing  a  little  the  upper  (PL  8.  figs.  2  and  3.)  The  dorsal  is  narrow ; 
the  anal  sUghtly  broader.    The  body  is  eoimpressecL 

Albxtrkus  rttbelltjs,  Ag^ss. 
PL  m.,  figs.  1-8. 

This  is  as  yet  the  only  species  of  tiie  genus  firand  in  North  America. 
The  body  is  compressed ;  its  form  is  elegant,  dender,  the  back  some- 
what more  conyez  than  the  belly ;  the  tail  is  contracted.  The  great* 
est  height  of  the  body  corresponds  to  the  anterior  durd,  or  Uie  re^on 
rituated  between  the  pectorals  and  the  yentrals,  and  is  contained 
six  times  in  the  length,  exclusive  of  the  caudal  fin.  The  head,  small, 
conical  and  compressed,  like  the  sides,  is  somewhat  leas  than  the 
fifth  of  the  whole  length.  The  upper  surface  continues  the  declivoos 
One  of  the  back  towards  the  end  of  the  snout  The  eyes  are  large 
and  circular,  approaching  the  upper  re^n  of  the  head,  and  at  an 
equal  distance  from  the  end  of  the  snout  and  the  posterior  extremitj 
of  the  opercular  apparatus.  The  suborbital  ossicles  are  three  in 
number  ;  two  are  contiguous  to  the  posterior  and  lower  mar^  of 
the  orbit,  the  other  at  the  anterior  mar^,  coyering  the  whole  space 
between  the  nostrils  and  the  lower  maxillary.  The  nostrils,  propo^ 
tionally  large  also,  are  nearer  to  the  eyes  than  to  the  extremity  of 
the  snout,  and  opening  into  two  apparently  equal  orifices.  Hg.  2, 
which  represents  the  upper  surfiBu^e  of  the  head,  shows  <mly  the  ante- 
rior orifice,  the  posterior  being  covered  by  the  intermediate  mem- 
brane which  separates  them  from  each  other.  The  mouth  is 
moderately  opened ;  its  angles  reach  behind  a  vertical  line  which 
would  pass  before  the  eyes.  The  lower  jaw  sfightly  exceeds  the 
upper  (figs.  2  and  8.) 

The  preoperculum  is  rounded  at  its  posterior  margin.  The  lower 
margin  of  the  operculum  is  strsdght  and  oblique.  The  subopercu- 
lum  is  narrow,  and  terndnates  behind  in  a  point ;  its  upper  mar^, 
contiguous  to  the  operculum,  is  straight ;  its  lower  margin  forms  a 
slight  elliptical  curve.    Scarcely  can  we  distingaiBh  the  lower  w» 
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g^l  of  the  interopercTiliim,  this  bone  being  hidden  behind  the  pr^ 
operculum.  The  branchiostegal  rays,  three  in  number,  are  flattened 
and  ezcessiyely  thin,  ahnoat  equal  in  form  and  in  size,  and  slightly 
arched. 

The  dorsal  fin  is  higherthan  long,  and  situated  about  on  the  middle 
of  the  back.  Its  anterior  margin  is  twice  as  hi^  as  its  posterior. 
The  upper  margm  is  straight.  There  are  ten  rays,  of  which  the 
anterior  is  short  and  undivided ;  the  bifurcation  is  repeated  to  the 
third  degree  on  the  central  rays.  The  caudal  is  long  and  furcated ; 
the  rays  are  twice  bifurcated ;  the  liEurgest  only  have  slight  indica- 
tions of  a  three-fold  division.  The  anal,  placed  behind  the  dorsal,  is 
broad,  but  less  high  than  this  latter ;  its  mar^ns  are  straight ;  it 
contains  eleven  rays,  of  which  two  are  rudimentary  and  undivided  at 
the  anterior  mar^.  Those  of  the  centre  show  the  traces  of  a 
triple  bifurcation.  The  ventrals,  narrow  at  their  base,  extend  con- 
siderably at  their  circumference,  which  is  rounded ;  they  are  situated 
before  the  dorsal,  and  contain  eight  rays,  the  first  being  simple,  the 
five  foUowing  subdivided  to  the  third  degree.  The  pectorals, 
narrower  and  more  elongated  than  the  ventn^,  are  inserted  behind 
the  suboperculum  at  a  small  distance  from  this  bone.  There  are* 
eleven  rays ;  the  first  does  not  bifurcate  at  all,  though  it  is  articu- 
lated ;  the  six  following  are  articulated  on  their  last  third  only ;  the 
five  remaining  are  very  short. 

Br.  8;  D.  I.  9.  A.  U.,  10;  C.  4. 1.  9.  8. 1.  4;  V.  8;  P.  11. 

The  scales  are  of  medium  size,  and  about  equal  on  all  re^ons  of 
the  body.  Their  form  is  subcylindrical ;  the  concentric  and  radiating 
striae  are  visible  only  under  the  microscope.  The  lateral  line  is 
slightly  inflected  from  the  upper  angle  of  the  opercular  apparatus 
upon  the  abdomen,  to  rise  again  opposite  the  dorsal,  and  thence  con- 
tinues in  a  stnught  line  towards  the  tail,  following  the  middle  of  the 
ades. 

The  back  is  of  a  yellowish  green,  with  the  outlines  of  the  scales 
Uack.  The  upper  surfieu^e  of  the  head  and  the  snout  are  of  a  daricer 
tint.  The  face,  the  opercular  apparatus  and  the  sides  have  a  bril- 
liant dlvery  reflection,  mth  a  more  marked  median  band.  There 
are  some  reddish  spots  on  the  fiice  and  the  opercular  apparatus^ 
fiuUng  sometimes  into  a  uniform  reddish  tint  all  over  the  head  and 
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dioolden.  The  iris  »  gold^eolored ;  ihe  fim  ire  «f  a  mufiiim  eoloTi 
a  transpftrent,  pale  yellow. 

Fig.  1  repreeents  the  fish  of  aatoral  mm.  Figk  2  and  8  are  ei^ 
larged,  to  show  the  characters  of  the  mouth  and  the  jaws. 

Tins  species  is  very  ooiBmoii  at  ttie  Sank  of  St  Maiy ;  apeoimeQS 
were  abo  obtained  from  the  Pie. 

GoBio  pLUKBEtrs,  Agass. 

This  species  is  widely  distinct  from  ChMo  cataraeUm^  the  only 
species  of  tiiat  genus  fbond  in  North  America  which  has  hitherto 
been  described.  The  body  is  elongated,  snbcylindrical,  compiressed ; 
its  greatest  lengtli  is  about  seven  inches.  The  head  is  contained 
somewhat  more  than  four  times  in  tiiis  length,  and  the  height  of  As 
body  forms  exactly  the  fifth  of  it.  The  back  is  very  alij^tly  e<myex; 
tiie  belly  describes  a  yery  marked  curve ;  the  tail  beycmd  tiie  anal  fia 
straightens  almost  abruptly.  The  head  itself  is  conical,  irregulariy 
quadrangular,  the  upper  surface  being  very  flattened,  sometimes 
even  ooncave  on  the  nnddle  line,  and  the  lower  surfisiee  plain.  Ths 
eye  is  situated  at  the  upper  region  of  the  hct ;  its.  diameter  is  one 
fourth  of  an  inch.  The  nostrils  are  large  also,  and  ritoated  in  circT> 
lar  cavities  at  the  upper  part  of  the  face.  The  anterior  opening 
is  oblong  ;  its  canal  is  oblique  from  behind  forwards ;  its  posterior 
mar^n,  when  extended,  forms  a  cover  to  the  second  opening,  which 
is  the  largest,  perforated  like  the  first,  and  {daced  a  little  more  out- 
wards. The  snout  is  flattened.  The  upper  jaw  exceeds  the  lower, 
and  thus  removes  the  mouth  to  the  lower  side  of  the  head.  At  the 
angles  of  the  mouth  there  is  a  very  small  barbel,  still  more  slender 
than  in  the  G-.  cataractce.  It  needs  a  very  attentive  examination  to 
notice  it. 

The  posterior  margin  of  the  operculum  is  notched  in  the  form  of  a 
small  crescent  at  whose  margin  is  a  process  of  this  bone.  The  lower 
margin  is  oblique  and  slightiy  concave,  bordered  on  its  whole  length 
by  the  suboperculum,  a  small,  thin,  narrow  and  elongated  lamina. 
The  interoperculum  and  the  preoperculum  are  hidden  beneath  the 
fleshy  skin  of  the  cheeks.  The  branchiostegal  membrane  contains 
three  rays ;  it  is  oontinued  upon  the  opercular  vahre. 
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The  dorsal  is  rikuktod  ezaoflj  on  the  middle  of  tfie  whole  lengthy 
somewhat  &rther  back  tiian  in  0-.  eataraetce  ;  it  is  highbr  than  long. 
The  caudal  is  notched ;  its  lobes  are  pointed.  The  anal  is  somewhat 
smaller  than  the  dorsal,  but  it  has  the  same  form.  The  yentrals^ 
atuated  somewhat  in  firont  of  the  dorsal,  are  rounded  on  their  cir- 
cumference. The  pectorals  are  narrower  than  these  latter ;  they 
are  also  more  elongated  and  mote  rounded  on  their  circumference ; 
their  form  is  oblong. 

Br.  8;  D.  L,  9;  A.  L,  9;  0.  5,  L,  9,  8, 1.,  4;  V.  II.,  8; 
P.  16. 

The  scales  are  large ;  we  can  scarcelj  count  sixty  rows  from  the 
gUs  to  the  caudal ;  sdmewhat  oblong  on  the  sides,  they  are  subcip> 
onlar  on  the  back  and  belly.  We  readily  perceive  with  the  magni^ 
fjring  glass  the  concentiical  and  radiating  striae.  The  lateral  line  is 
deflected  on  the  abdomen  into  an  open  curve,  and  recovers  its  direct 
fine  beyond  the  dorsal,  towards  the  tail.  It  is  ahnost  central  in  its 
whole  course. 

The  head,  the  back,  and  the  upper  half  of  the  sides  are  ash-gray. 
A  narrow  lead-colored  band  extends  along  the  upper  side  of  the  lat* 
eral  line.  The  abdomen  is  yeUowish  white,  interspersed  with  small 
gray  points  on  the  scales.  The  lower  side  of  the  head  and  belly  is 
cf  a  uniform  color.  The  dorsal,  caudal,  and  pectorals  are  gray,  the 
rentrals  and  the  anal  yellow.  The  largest  specimens  of  this  species 
are  from  Lake  Superior.    We  have  also  a  few  from  Lake  Huron. 

I  am  wen  aware  that  the  podtion  of  this  species  in  the  genus  Gobio 
18  not  natural,  as  it  has  neiUier  the  particular  cut  of  the  outline  of 
the  head  which  characterizes  the  European  species  of  Gobio,  nor 
tiicir  narrow  dorsal,  nor  their  projecting  barbel,  nor  their  pharyngeal 
teeth,  but  I  am  unwilling  to  establish  a  new  genus  for  it  before  I 
have  organized  the  American  Cyprinidss  more  extensively.  I  will 
only  add  that  were  it  not  for  the  barbel  this  species  might  be  very 
properiy  placed  in  the  genus  Leuciscus.  But  the  European  Leucisd 
have  not  rudiments  of  such  appendages  on  the  sides  even  of  the 
mouth ;  while  all  the  species  of  Cyprindo  of  North  America,  which 
have  been  referred  to  the  genus  Leuciscus,  have,  as  Beit  as  I  know, 
such  short  barbels.  I  am  therefore  incUned  to  believe  that  these 
species  will  have  to  be  removed  from  that  genus,  Leueiscus,  and 
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poDstitate  by  themselyes  a  distinct  genus,  to  wluch  my  GMio  plmnh 
beuB  will  also  belong,  as  it  is  not  to  be  separated  generically  from 
LeuaUcuB  ptdcheUus  and  other  American  species. 

Leuoisous  fbontalis,  Agass. 

PL  m.,  fig.  4. 

At  first  sight  this  species  reminds  us  of  L.  comtUus  of  New  Eng> 
land,  to  which  it  bears  a  close  resemblance.  Its  general  form  ii 
short  and  stout.  Its  sides  are  much  compressed.  The  back  is  very 
convex.  The  height  of  the  body  is  proportionally  great,  and  is  ood- 
tained  only  four  times  in  the  whole  length,  from  the  anterior  extremity 
of  the  head  to  the  termination  of  the  caudal.  It  has  thus  a  corpa- 
lent  form,  and  is  even  higher  than  L.  comutus.  The  tail  also 
loses  its  dimensions  less  abruptly.  The  head  itself  participates  of 
the  abbreviated  form  of  the  body,  being  somewhat  less  than  a  quarter 
of  its  length.  Its  upper  surface  is  rounded,  very  declivous,  and  de- 
scends abruptly  on  the  snout,  which  renders  it  very  obtuse,  rounded, 
and,  as  it  were,  prominent.  The  eyes  are  large  and  circular,  pro> 
portionally  larger  than  in  L.  comutus,  and  approach  less  to  the  top 
of  the  head.  They  are  situated  but  little  nearer  to  the  end  of  the 
snout  than  to  the  posterior  mar^  of  the  opercular  apparatus.  The 
lower  margin  of  their  orbit  corresponds  to  a  horizontal  line  traced 
along  the  middle  of  the  face.  The  nostrils  open  by  a  double  opening 
in  a  circular  depression  situated  before  the  eyes,  and  nearer  to  these 
latter  than  to  the  terminal  margin  of  the  head.  The  anterior 
opemng,  which  is  the  smallest  and  of  subcircular  form,  is  bordered 
behind  by  a  small  membrane  which  applies  itself  like  a  cover  on  the 
posterior  opening,  rendering  its  form  crescentic.  The  mouth  is  of 
medium  size,  but  shorter  cleft ;  its  angles  attam  a  vertical  line  which 
would  descend  fi:^m  the  nostrils ;  it  is  terminal  and  oblique ;  the 
lower  jaw  is  somewhat  shorter  than  the  upper. 

The  opercular  apparatus  has  nothing  remarkable.  The  bonea 
which  compose  it  are  all  hidden  beneath  a  thick  skin  through  which 
we  scarcely  distinguish  their  outlines.  All  are  rounded  on  their 
outer  mar^n,  and  ^ve  to  the  extended  outline  of  the  whole  operco- 
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lam  the  form  of  a  crescent  on  whose  conventy  the  branehiostegal 
membrane  is  continued  to  the  upper  margin  of  the  operculum. 

The  branchial  fissures  are  large.  There  are  three  strongly  devel* 
oped  branehiostegal  rays,  flattened  and  arched.  The  two  outer  on 
each  side  may  approach  very  near  to  each  other  on  the  middle  line 
of  the  lower  surface  of  the  head,  where  they  are  parallel  for  a  short 
distance.  The  branehiostegal  membrane  is  endowed  mth  great 
elasticity. 

The  rays  of  the  centre  of  all  the  fins  are  bifurcated  to  the  third 
degree.  In  front  of  the  dorsal,  of  the  anal  and  of  the  yentrals  we 
remark  the  rudiment  of  a  spinous  ray,  often  very  difficult  to  recog- 
nise. The  following  ray  is  never  bifurcated,  though  distinctly  articu- 
lated as  the  remaining  ones ;  this  is  also  the  case  with  the  ray  of 
the  anterior  margin  of  the  pectorals,  and  with  the  great  outer  ray 
of  the  lobes  of  the  caudal,  which  for  this  reason  is  stouter. 

The  anterior  mar^n  of  the  dorsal  fin  corresponds  exactly  to  the 
middle  of  the  length  of  the  body,  excluding  the  caudal ;  so  that  it 
extends  behind  the  most  prominent  part  of  the  back,  along  the  curve 
of  the  posterior  half  of  the  body ;  its  length  nearly  equals  the  height 
of  its  anterior  margin  ;  its  upper  margin  is  very  slightiy  rounded. 
The  anal  is  both  lower  and  shorter  than  the  dorsal,  but  its  length 
equals  its  height.  Its  outer  margin  is  almost  straight.  The  caudal 
is  admirably  regular ;  its  posterior  margin  is  notched  by  a  subcircu- 
lar  crescent ;  the  ventrals  are  oblong,  rounded,  when  extended ;  their 
outer  circumference  equals  three  widths  of  their  base ;  their  poste- 
rior extremity  passes  somewhat  beyond  the  anus.  The  pectorals 
have  precisely  the  general  form  of  the  ventrals,  but  they  are  larger ; 
their  terminal  extremity  is  ahnost  contiguous  to  the  base  of  insertion 
of  the  ventrals. 

Br.  8;  D.  I.,  9;  A.  10;  C.  3,  L,  9,  8, 1.,  8 ;  V.  I.,  8;  P.  14. 

The  scales  cover  more  than  half  of  each  other  by  imbrication ;  they 
are  oblong  in  the  vertical  direction,  and  seen  in  their  natural  posi> 
tion,  they  represent  lozenges  which  vary  a  littie  accorcUng  to  the 
re^ons ;  the  largest  occupy  the  middle  region  of  the  body  as  fiir  as 
the  pedicle  of  the  tail ;  but  on  this  latter  re^on  they  are  broader 
in  proportion  to  their  height.  On  the  back  they  have  almost  the 
rize  and  the  form  of  those  of  the  tail.    On  the  belly  they  are  much 
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mailer  and  sabcircnlar.  The  lateral  line  corres  di^flj  on  fhe 
abdomen  as  £»  as  the  height  of  the  anterior  mar|^  of  the  dotal, 
whence  it  continuee  aknost  directly  towards  the  tail,  approaching 
mtarer,  however,  to  the  lower  Ime  of  the  body. 

Small  circular  shields  with  depressed  snrfiM^,  snrmoimted  with 
▼ery  small  conical  and  acnte  p(»nts,  cover  the  sm&oe  of  the  head, 
the  snout  and  the  back,  as  &r  as  the  dorsal  fin.  A  row  of  five  or 
tax  of  the  largest  border  the  lower  jaw ;  those  of  middle  aie  cover 
the  extremity  of  the  snoot  and  the  space  atuated  before  Hie  eyes. 
On  the  back  they  are  excessively  small. 

The  head  and  the  back  are  of  a  bliush  black,  the  aides  and  the 
abdomen  of  a  gold-colored  yellow,  everywhere  with  a  metallic  reflec- 
tion. The  fins  are  of  uniform  color  and  participate  of  the  tint  of 
the  regions  to  which  they  belong. 

From  Montreal  River  on  the  eastern  shore  of  Lake  Superior. 

Leuciscus  gracilis,  Agass. 

There  is  still  another  Leuciscus  which,  at  first  sight,  one  nught 
be  disposed  to  confound  with  L.  comtitus  or  with  the  frontalis 
above  described.  And  it  must  be  confessed  that  it  has  much  anal- 
ogy with  those  two  species,  between  which  it  must  be  placed  in  a 
natural  series. 

In  a  family  so  numerous  in  species  as  that  of  the  Cyprinidaj,  it  is 
only  by  minute  study  that  we  can  succeed  in  making  out  the  histoiy 
of  each  of  them.  Here,  as  in  Europe,  the  species,  though  belonging 
often  to  different  genera,  gradually  pass  from  one  genus  to  another, 
in  their  general  appearance ;  the  type  of  the  family,  that  of  the 
genus  itself,  seems  to  predominate  in  all ;  and  by  reason  of  the 
multiplicity,  and  also  the  diversity  of  forms  under  which  these 
characters  manifest  themselves,  the  species  appear  to  be  mere  varie- 
ties. These  difficulties  occur  also  in  all  genera  which  have  numer 
ous  species  in  other  families  of  this  and  other  classes,  but,  tkr  fiom 
impressing  naturalists  merely  with  the  monotony  to  be  overcome. 
they  should  render  them  attentive  to  the  most  minute  details  which 
characterize,  in  a  permanent  manner,  natural  groups  in  the  animal 
kmgdom.    Li  the  case  of  this  species  and  the  two  others  mentkmed 
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m  connection  with  it,  I  am  satisfied  that  they  should  constitute  a  gUs- 
tinct  genus,  characterized  chiefly  by  their  scales,  which  are  so  much 
higher  than  long,  besddes  the  particular  form  of  their  head  and  body 
and  their  pharyngeal  teeth.  There  are  some  more  species  of  thb 
genus  yet  undescribed,  which  have  been  discovered  in  Pennsylvania 
by  Prof.  Bcdrd ;  but  I  do  not  know  one  from  Europe. 

Though  the  length  of  this  species  is  the  same  as  that  of  X.  Jron- 
taUsy  its  general  form  shows  a  marked  difference.  It  is  fusiform, 
rather  slender  but  very  compressed,  the  curve  of  the  back  being 
very  elliptical,  and  the  abdomen  maldng  a  stronger  projection. 
The  hei^t  is  somewhat  less  than  a  quarter  of  the  whole  length. 
The  head  is  small  and  conical ;  its  upper  surface  rather  flattened 
than  convex,  with  a  less  marked  declivity.  The  anterior  part,  less 
developed  than  in  the  L.  frontaUs^  renders  tiie  head  more  pointed, 
though  the  snout  be  obtuse.  The  eyes  are  somewhat  larger,  and 
nearer  the  upper  margin  of  the  skulL  The  &ce  is  less  developed^ 
both  jaws  are  of  equal  length.  The  opercular  and  branchiostegal 
apparatus  are  less  robust.  The  head  forms  about  the  fifth  of  the 
entire  length,  and  this  slight  difference  in  the  proportions,  when 
compared  with  L.  frontalis^  accounts  for  the  differences  of  the 
general  form,  which  we  have  noticed  above.  Again,  as  the  conse- 
quence of  a  more  slender  body,  smaller  fins  are  required  to  sustain 
it,  and  there  being  space  for  separation  between  them  they  become 
more  distant  from  each  other.  Thus  is  the  distance  enlarged 
between  the  extremity  of  the  pectorals  and  the  base  of  the  ventrals, 
and  between  the  extremity  of  the  ventrals  and  the  anus.  All  the 
fins,  taken  together,  are  smaller  than  in  L.  frontaliB.  Thus  the 
pectorals  and  the  ventrals  are  less  widened,  while  the  length  is  the 
same.  The  dorsal  is  higher  than  it  is  long ;  the  anal  lower  than  the 
dorsal,  but  also  higher  than  long.  The  caudal  is  narrower,  a  natural 
consequence  of  a  smaller  tail. 

Br.  3  ;  D.  I,  9 ;  A.  1, 10  ;  C.  4, 1,  9,  8,1,  4 ;  V.  8  ;  P.  16. 

The  rays  of  the  dorsal,  caudal,  and  pectoral  fins,  present  bifurca- 
tions of  the  second  degree  only ;  slight  indications  of  three-fold 
bifurcation  are  observed  on  the  central  rays  of  the  ventrals  and  anal, 
but  with  less  regularity  than  in  the  preceding  species. 

The  scales  are  larger  than  those  of  X.  frovilaUiy  and  are  less 


S72  LAKE  SUPSRIOB. 

extensively  imbricated,  showing,  however,  the  same  proportions  on 
the  diSerent  regions,  which  we  have  given  for  the  preceding  species. 
The  lateral  line  is  apparently  the  same ;  only  the  carve  inflected  on 
the  abdomen  seems  wider. 

The  back  and  the  head  are  greenish-brown  ;  the  lower  face  of  the 
head  and  the  abdomen  are  of  a  very  pale  golden  yellow,  with  a  very 
brilliant  silvery  reflection  of  the  scales.  The  operculum  is  gold 
colored.  The  rays  of  the  dorsal,  caudal,  and  pectoral  fins,  have  a 
gray  tint  on  a  yellowish  ground.  The  ventrals  and  the  anal  are  of 
a  golden  yellow,  like  the  abdomen. 

The  head  is  smooth ;  we  notice  only  on  the  space  between  the  eye 
and  the  occiput  some  rudiments  of  tubercles  hidden  beneath  the 
skin,  perceptible  only  to  the  touch. 

This  species  is  distingmshed  from  L.  camutus,  not  only  by  the 
color  of  its  fins  and  the  absence  of  armature  on  the  head,  but  also 
by  differences  in  the  general  form  and  structure  of  the  fins,  anat 
ogous  to  those  which  we  have  pointed  out  in  L.  frontalis. 

From  Lake  Huron. 

Lbuciscus  Hudsonius,  Dekay. 

Leuciscus  Hudsonius  Dekat/.  N.  Y.  Fn.  1842,  p.  206,  PL  84, 

fig.  109. 
Clupba  Hudsonia  De  WiU  Clintanj  An.  Lye.  N.  H.  N.  Y.,  I.,  1824, 

49,  PI.  2,  fig.  2. 

The  resemblance  of  this  species  to  the  Glupea  is  only  superficial, 
and  does  not  require  a  long  examination  to  be  refuted.  With  the 
exception  of  the  general  outline,  it  has  not  one  of  the  essential  char- 
acters of  organization  of  that  family.  The  external  conformation  of 
the  mouth  could  not  leave  us  for  a  moment  in  hesitation  as  to  which 
natural  group  it  belongs.  It  is  of  the  family  of  Cyprinidae,  where 
it  has  been  placed  by  the  author  of  the  Zoology  of  New- York. 
ALready  DeWitt  Clinton,  though  arranging  it  in  the  genus  Clupea, 
entertained  some  doubts  in  this  respect,  on  account  of  the  absence  of 
a  ventral  serrature. 

The  species  is  tolerably  well  described  by  the  authors  whom  we 
have  just  cited,  so  that  we  have  only  to  refer  our  readers  to  them. 
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We  intist^  however,  remark  that  the  figures  which  they  give  of  it  are 
rather  incomplete.  The  oldest  is  still  the  best  for  the  general  oui* 
lines,  and  the  species  is  there  more  easilj  recogniied  than  by  that  of 
the  Fauna  of  New  York,  where  the  fins  are  too  stiff  and  too  recti- 
linear, and  the  scales  drawn  in  an  inverse  direction  from  what  they 
are  m  nature,  the  posterior  margin  being  turned  towards  the  head. 

The  formula  for  the  fin  rays  is  as  follows : 

Br.  3;  D.  H.  9;  A.  IL,  9;  C.  4,1.  9,  8,L,4;  V-8;  P.  16. 

A  very  slight  difference  in  the  dorsal  and  anal  may  be  noticed, 
but  we  consider  it  of  little  importance  here.  Their  rays  bifurcate 
to  the  third  degree,  with  a  few  unsymmetrical  indications  of  a 
three-fold  bifurcation  on  one  of  the  rays  of  the  anal,  and  on  some  of 
the  central  ones  of  the  lobes  of  the  caudaL  The  rays  of  the  pecto- 
rals subdivide  only  once.  As  for  the  branchiostegal  rays,  we  find 
only  three  of  them,  though  DeWitt  Clinton  has  counted  four ;  per- 
haps he  counted  the  suboperculum.  Dr.  Dekay  does  not  mention 
them.  There  is  also  something  to  be  corrected  respecting  the  lat- 
eral line ;  the  former  says  it  is  obsolete ;  the  latter  describes  it 
as  straight.  On  the  individuals  which  we  have  had  under  notice, 
it  is  almost  median ;  arising  &om  the  upper  angle  of  the  opercu- 
lum, it  is  deflected  upon  the  abdomen  to  rise  again  gradually  beyond 
the  dorsal  fin,  and  finally  to  extend  straight  towards  the  extremity 
of  the  tail. 

From  Lake  Superior  and  Lake  Huron.  Very  common  about 
Fort  William  and  the  Pic. 

This  is  another  form  of  the  group  of  Leucisci,  of  which  there  is 
no  representative  in  Europe.  It  is  likely  to  become  the  type  of  a 
distinct  genus  ;  for  it  has  many  striking  peculiarities.  I  have,  how- 
ever, refrsdned  firom  establishing  it  until  I  shall  have  ascertained 
whether  the  specimens  found  in  different  localities  are  specifically 
identical  or  not. 


Such  a  critical  revision  of  the  fishes  of  Lake  Superior,  and  the 
other  great  Canadian  lakes,  was  the  first  necessary  step  in  the  inves- 
tigation I  am  tracing,  in  order  to  ascertain  the  natural  primitive 
relations  between  them  and  the  region  which  they  inhabit    Before 
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di^wing  iihe  eonclosions  which  follow  broody  from  these  fitcts,  I 
Bhould  introduoe'  a  simSar  Ust  of  Hie  fishes  living  m  rimilar  latitades, 
or  under  similar  circumstances,  in  other  parts  of  the  world ;  and  more 
particularly  of  the  species  of  Northern  Europe.  But  such  a  list,  to 
be  of  any  use,  should  be  throughout  based  upon  a  critical  compara- 
tjye  investigation  of  all  the  species  of  that  continent,  wMch  wouki 
lead  to  too  great  a  digression.  The  comparison  of  the  freshwater 
fishes  of  Europe,  which  correspond  to  those  of  North  America,  has 
been  carried  so  far,  that  I  feel  justified  in  assuming,  what  is  really 
the  fiEict,  that  all  the  species  of  North  America,  without  a  single  ex- 
ception, differ  from  those  of  Europe,  if  we  limit  ourselves  strictly  to 
tshes  which  are  exclusively  inhabitants  of  freshwater. 

I  am  well  aware  that  the  salmon  which  runs  up  the  rivers  of 
Northern  and  Central  Europe,  also  occurs  on  the  eastern  shores  of  the 
northern  part  of  North  America,  and  runs  up  the  rivers  emptying  into 
Ac  Atlantic.  But  this  fish  is  one  of  the  marine  arctic  fishes,  which 
migrates  with  many  others  annually  further  south,  and  which  migra* 
tory  species  is  common  to  both  continents.  Those  species,  however, 
which  never  leave  the  freshwaters,  are,  without  exception,  different 
on  the  two  continents.  Again,  on  each  of  the  continents,  they  differ 
in  various  latitudes ;  some,  however,  taking  a  wider  range  than 
others  in  their  natural  geographical  distribution. 

The  freshwater  fishes  of  North  America,  which  form  a  part  of  its 
temperate  &una,  extend  over  very  considerable  ground,  for  there  is 
no  reason  to  subdivide  into  distinct  faunae  the  extensive  tracts  of  land 
between  the  arctics  and  the  Middle  States  of  the  Union.  We  notice 
over  these,  considerable  uniformity  in  the  character  of  the  fireshwater 
fishes.  Nevertheless,  a  minute  investigation  of  all  their  species  has 
shown  that  Lake  Superior  proper,  and  the  freshwaters  north  of  it, 
constitute  in  many  respects  a  special  zoological  district,  sufficiently 
different  from  that  of  the  lower  lakes  and  the  northern  United  States, 
to  form  a  natural  division  in  the  great  fauna  of  the  freshwater  fishes 
of  the  temperate  zone  of  this  continent. 

We  have  shown  that  there  are  types,  occurring  in  all  the  lower 
lakes,  which  never  appear  in  Lake  Superior  and  northwards,  and 
that  most  of  the  species  found  in  Lake  Superior  are  peculiar  to  it ; 
the  Sahnonidss  only  taking  a  wider  range,  and  some  of  Uiem  eovering 


FISHES  OF  LAKE  SUPERIOB.  8T5 

almost  the  whole  extent  of  that  fauna,  while  others  appear  ciix^um- 
scribed  within  very  narrow  limits. 

Now,  snch  differences  in  the  range  which  the  isolated  species  take 
in  &e  &un»  is  a  universal  character  of  the  distribution  of  animals ; 
Bome  species  of  certain  families  covering,  without  distinction,  exten* 
sive  grounds,  which  are  occu^ed  by  several  spedies  of  other  fiunilies, 
limited  to  particular  districts  of  the  same  zone. 

But,  after  making  due  allowance  for  such  variations,  and  taking  a 
general  view  of  the  subject,  we  arrive,  nevertheless,  at  this  condo- 
don ;  that  all  the  freshwater  fishes  of  the  district  under  examination 
are  peculiar  to  that  district,  and  occur  nowhere  else  in  any  other 
part  of  the  world. 

They  have  their  analogues  in  other  continents,  but  nowhere  beyond 
the  limits  of  the  American  continent  do  we  find  any  fishes  identical 
with  those  of  the  district,  the  fauna  of  which  we  have  been  re> 
cently  surveying.  The  Lamprey  eels  of  the  lake  district  have  very 
close  representatives  in  Europe,  but  they  cannot  be  identified.  The 
sturgeons  of  this  continent  are  neither  identical  with  those  of  Europe 
nor  with  those  of  Asia.  The  cat-fishes  are  equally  different.  We 
find  a  similar  analogy  and  similar  differences  between  the  perches, 
pickerels,  eelpouts,  salmons,  and  carps.  In  all  the  families  which 
occur  throughout  the  temperate  zone,  there  are  near  relatives  on  the 
two  continents,  but  they  do  not  belong  to  the  same  stock.  And  in 
addition  to  these,  there  are  also  types  which  are  either  entirely  peculiar 
to  the  American  continent,  such  as  Lepidosteus  and  Percopeis,  or 
belong  to  genera  which  have  not  simultaneously  representatives  in 
the  two  worlds,  and  are  therefore  more  or  less  remote  from  those 
which  have  such  close  analogues.  The  family  of  Percoids,  for  in* 
stance,  has  several  genera  in  Europe,  which  have  no  representatives 
in  America;  and  several  genera  in  America  which  have  no  repre- 
sentatives  in  Europe,  beitides  genera  which  are  represented  on  both 
continents,  though  by  representatives  specifically  distinct. 

Such  facts  have  an  important  bearing  upon  the  history  of  creation, 
and  it  would  be  very  unphilosophical  to  adhere  to  any  view  respect- 
ing its  plan,  which  would  not  embrace  these  fetcts,  and  grant  them 
iheir  full  meaning.  If  we  face  the  fundamental  question  which  is  at 
the  jbottom  of  this  particular  distribution  of  animals,  and  ask  ourselves, 
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where  have  all  these  fishes  been  created,  there  can  be  bat  one  answer 
given  which  will  not  be  in  conflict  and  direct  contradiction  with  the 
facts  themselves,  and  the  laws  that  regulate  animal  life.  The  fishes 
and  all  other  freshwater  animals  of  the  re^on  of  the  great  lakes, 
must  have  been  created  where  they  live.  They  are  circumscribed 
within  boundaries,  over  which  they  cannot  pass,  and  to  which  there 
is  no  natural  access  from  other  quarters.  There  is  no  trace  of  their 
having  extended  further  in  their  geographical  distribution  at  any 
former  period,  nor  of  their  having  been  limited  within  narrower 
boundaries. 

It  cannot  be  rational  to  suppose  that  they  were  created  in  some 
other  part  of  the  world,  and  were  transferred  to  this  continent,  to 
die  away  in  the  region  where  they  are  supposed  to  have  originated, 
and  to  multiply  in  the  region  where  they  are  found.  There  is  no 
reason  why  we  should  not  take  the  present  evidence  in  their  distri- 
bution as  the  natural  fact  respecting  their  ori^n,  and  that  they  are, 
and  were  from  the  be^nning,  best  suited  for  the  country  where  they 
are  now  found. 

Moreover,  they  bear  to  the  species  which  inhabit  dmilar  regions, 
and  live  under  similar  circumstances  in  Europe  and  Asia,  and  the 
Pacific  side  of  this  continent,  such  relations,  that  they  appear  to  the 
philosophical  observer  as  belonging  to  a  plan  which  has  been  carried 
out  in  its  details  with  reference  to  the  general  arrangement.  The 
species  of  Europe,  Asia,  and  the  Pacific  side  of  this  continent,  cor- 
respond in  their  general  combination  to  the  species  of  the  eastern  and 
northern  parts  of  the  American  continent,  all  over  which  the  same 
general  types  are  extended.  They  correspond  to  each  other  on  the 
whole,  but  differ  as  to  species. 

And  again,  this  temperate  fauna  has  such  reference  to  the  fauna 
of  the  Arctic,  and  to  that  of  the  warmer  zones,  that  any  transposition 
of  isolated  members  of  the  whole  plan,  would  disturb  the  harmony 
which  is  evidently  maintidned  throughout  the  natural  distribution  of 
organized  beings  all  over  the  world.  This  internal  evidence  of  an 
intentional  arrangement,  having  direct  reference  to  the  present  geo- 
graphical distribution  of  the  animals,  dispersed  over  the  whole  surface 
of  our  globe,  shows  most  conclusively,  that  they  have  been  created 
where  they  are  now  found.    Denying  this  position  were  equivalent 
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to  denying  that  the  creation  has  been  made  according  to  a  wise  plan. 
It  were  denying  to  the  Creator  the  intention  of  establishing  well 
regulated  natural  relations  between  the  beings  he  has  called  into 
existence.  It  were  denying  him  the  wisdom  which  is  exemplified  in 
nature,  to  ascribe  it  to  the  creatures  themselves,  to  ascribe  it  even 
to  those  creatures  in  which  we  hardly  see  evidence  of  consciousness, 
or  worse  than  all,  to  ascribe  this  wonderful  order  to  phymcal  influences 
or  mere  chance. 

As  soon  as  tins  general  conclusion  is  granted,  there  are,  however, 
some  further  adaptations  which  follow  as  a  matter  of  course.  Each 
type,  being  created  within  the  limits  of  the  natural  area  which 
it  is  to  inhabit,  must  have  been  placed  there  under  circumstances 
favorable  to  its  preservation  and  reproduction,  and  adapted  to  the 
fulfiknent  of  the  purposes  for  which  it  was  created.  There  are,  in 
animals,  peculiar  adaptations  which  are  characteristic  of  their  species, 
and  which  cannot  be  supposed  to  have  arisen  from  subordinate  influ- 
ences. Those  which  live  in  shoals  cannot  be  supposed  to  have  been 
created  in  single  pairs.  Those  which  are  made  to  be  the  food  of 
others  cannot  have  been  created  in  the  same  proportions  as  those 
which  feed  upon  them.  Those  which  are  everywhere  found  in  innu- 
merable specimens,  must  have  been  introduced  in  numbers  capable  of 
maintaining  their  normal  proportions  to  those  which  live  isolated,  and 
are  comparatively  and  constantly  fewer.  For  we  know  that  this  har- 
mony in  the  numerical  proportions  between  animals  is  one  of  the  great 
laws  of  nature.  The  circumstance  that  species  occur  within  definite 
limits  where  no  obstacles  prevent  their  wider  distribution,  leads  to  the 
further  inference  that  these  limits  were  assigned  to  them  from  the 
beginning,  and  so  we  should  come  to  the  final  conclusion,  that  the 
order  which  prevdls  throughout  the  creation  is  intentional,  that  it  is 
regulated  by  the  limits  marked  out  on  the  first  day  of  creation,  and 
that  it  has  been  maintained  unchanged  through  ages,  with  no  other 
modifications  than  those  which  the  higher  intellectual  powers  of  man 
enable  him  to  impose  upon  some  few  of  the  animals  more  closely 
connected  with  him,  and  in  reference  to  those  very  limited  changes 
which  he  is  able  to  produce  artificially  upon  the  surface  of  our  ^obe. 


VII. 

DESCRIPTION  OF  SOME  NEW  SPECIES  OF  REPTILES  FROM 

THE  REGION  OF  LAKE  SUPERIOR. 


Htlodes  maculatus,  Agass. 
PI.  VI.,  figs.  1,  2,  3. 


Tms  species  is  so  characteristic  as  to  leave  no  difficulty  in  distin- 
guishing it  from  those  already  known  belonging  to  the  same  genus. 
Its  form  is  narrow,  elongate  ;  and  its  head  smaller,  in  proportion  to 
the  body,  than  in  any  other  species.  The  length  of  the.  head  is  can- 
toned twice  in  the  length  of  the  body,  thus  forming  one-third  of  the 
whole  length.  The  body  is  oblong,  rounded,  somewhat  broader  than 
high,  tapering  towards  its  posterior  extremity.  The  head  is  ellipti- 
cal, tapering  towards  the  snout,  somewhat  distinct  &om  the  trunk  by 
a  slight  contraction  of  the  neck ;  its  greatest  width  is  behind  the 
eyes ;  its  upper  surface  is  depressed  so  that  the  head  appears  rather 
flat.  The  eyes,  of  a  medium  size,  are  turned  upwards  near  the  mar- 
^n  of  the  head,  but  are  hardly  pronunent.  The  nostrils  are  lateral, 
and  very  near  the  extremity  of  the  snout.  The  tympanic  circle 
is  small,  and  near  the  angle  of  the  mouth.  The  mouth  is  widely 
split;  the  lower  jaw  is  overlapped  by  the  upper,  and  the  snout 
slightiy  prominent.  The  palatal  teeth  are  arranged  in  pairs,  upon 
two  small,  very  narrow  bones  ;  they  are  extremely  minute.  Those 
of  the  upper  jaw,  still  less  developed,  occur  only  on  the  middle  third 
of  its  arch.  The  tongue  is  broad,  and  fills  the  whole  floor  of  the 
mouth ;  it  is  free  upon  two-thirds  of  its  posterior  extremity,  the 
margin  of  which  is  obtusely  bilobed ;  the  anterior  mar^  and  the 
ades  are  hardly  free. 
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The  limbs  are  veiy  slender ;  iiie  fingers  very  slim,  and  free  for 
iheir  whole  length.  The  carpus  and  tarsus  are  hardly  broader  than 
the  forearm  and  leg.  The  posterior  extremities  exceed  the  length 
of  the  body  by  the  length  of  the  longest  finger.  All  the  fingers  are 
tamed  in  one  £rection,  bent  outwards.  The  anterior  limbs,  half  ae 
long  as  the  posterior,  have  the  two  outer  toes  turned  outwards,  while 
the  two  others  are  arched  inwards. 

The  upper  surface  of  the  head  is  smooth,  as  are  also  the  back  and 
the  legs ;  but  the  sides  are  covered  with  minute  cutaneous  tubercles, 
which  extend  over  the  whole  lower  sur&ce  of  the  body,  where  they 
increase  in  size  ;  they  extend,  also,  over  the  thigh  and  forearm ;  the 
lower  jaw  and  extremities  of  the  limbs,  alone,  bemg  perfectly  smooth 
underneath. 

The  color  is  of  a  bluish  gray,  irregulariy  speckled  with  small  black 
dots,  which  are  partly  oblong,  partly  circular,  and  very  well  circum- 
scribed in  their  outlines,  so  that  they  show  distinctly,  notwithstanding 
the  sfi^t  difference  in  color.  The  lower  surfkce  is  of  a  yellow- 
id)  white,  dark  upon  the  sides,  lifter  and  purer  under  the  head  and 
along  the  mar^  of  the  lower  jaw.  A  veiy  narrow  wlute  band 
extends  along  the  mar^  of  the  upper  jaw,  as  &r  back  as  the  mser- 
lion  of  the  arm,  upon  which  it  encroaches  somewhat. 

figs.  1,  2,  represent  the  species  of  the  natural  size  ;  the  first,  in 
the  natural  attitude  of  the  aiidmal ;  the  second,  as  seen  from  below. 
I>lg.  3  represents  a  tadpole,  remarkable  for  the  great  length  the  tail 
stiU  preserves,  the  legs  being  already  very  far  advanced  in  their 
development.  Whether  they  undergo  their  metamorphoses  in  one 
season,  or  spend  Hxe  first  winter  in  an  intermecUate  state  between 
their  larval  and  adult  form,  has  not  been  ascertsdned. 

Bana  higbioaks,  Agass. 

PI.  VL,  figi.  4, 6. 

This  species  is  intermediate,  with  reference  to  its  size  and  the 
development  of  its  limbs,  between  B.  damUoTU  and  R.  haUeina. 
It  differs  fiom  bo&by  its  color,  and  by  tiie  form  of  its  legs ;  the  hind 
foot  being  more  extensively  palmate,  and  their  membrane  extending 
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to  the  base  of  the  last  fingers.  The  fingers,  however,  are  compara- 
tiTelj  more  slender,  and  those  of  the  anterior  foot  more  unequal 
when  compared  to  each  other. 

The  head  is  rather  prominent,  the  snout,  however,  being  rounded. 
The  nostrils,  which  are  very  small,  open  at  its  extremity.  The  ejes 
are  circular,  and  of  medium  size,  ^ghtlj  prominent.  The  upper 
eyelid  rises  to  the  greatest  height  of  the  head.  The  tympanic  drcle 
is  very  large,  and  very  near  the  orbit.  The  mouth,  widelj  s{dit,  is 
provided  with  acute  teeth  upon  the  whole  mar^  of  the  upper  jaw. 
There  is  also  a  small  group  of  teeth,  in  pairs,  upon  the  palatal  bones. 
The  tongue  is  broad,  oblong,  pear-shaped,  lining  the  whole  floor  of 
Hke  mouth  firom  the  symphysis  of  the  lower  jaw ;  it  terminates  back- 
wards in  two  obtuse  lobes. 

The  body  is  proportionally  long,  ovate,  the  head  forming  one-third 
of  the  whole  length.  A  cutaneous  keel,  of  the  same  color  as  the 
main  hue  of  the  back,  extends  on  both  sides  from  the  posterior  angle 
of  the  orbit  to  the  anus.  The  posterior  limbs  are  longer  tlian  ^ 
whole  body  by  the  whole  length  of  the  feet.  The  thighs  are  com- 
paratively thick  and  short.  The  anterior  limbs  bear  the  same  pro- 
portion to  the  size  of  the  whole  body  that  are  usually  observed  in 
the  various  species  of  frogs.  Figs.  4  and  5  give,  not  only  an  accurate 
idea  of  the  general  appearance  of  the  animal,  but  the  proportional 
thickness  and  length  of  the  toes  are  drawn  with  the  greatest 
minuteness. 

The  largest  specimens  I  have  collected  are  about  one-fourth  larger 
than  the  figures.  The  color  is  of  a  blackish  brown  upon  the  whole 
upper  surface  of  the  body,  head  and  limbs.  Irregular,  deep  black 
spots,  of  an  angular  form,  are  dispersed  over  this  whole  surface ;  they 
are  very  small  upon  the  head,  but  larger  upon  the  back,  and  largest 
upon  the  hind  legs.  In  large  specimens,  the  general  color  is  more 
uniform,  somewhat  4&rker,  and  the  spots  less  distinct.  The  whole 
lower  surface  is  either  uniformly  whitish,  or  with  a  slight  yellowish 
tint  towards  the  hind  extremity,  and  frequently  with  small  blackish 
or  brownish  spots  along  the  sides.  The  outline  of  the  lower  margin 
is  bordered  with  white.  Specimens  of  this  species  were  caught  in 
various  localities  along  the  northern  shores  of  Lake  Superior. 
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Crotophobus. 
PL  VI.,  figs.  6  to  8. 

I  abstain  from  ^ving  a  specific  name  to  this  species,  from  fear  of 
adding  a  useless  synonym  to  its  nomenclature.  It  is,  indeed,  very 
closely  allied  to,  and  probably  identical  with  (7.  terffeminus.  Its 
head,  however^  is  rather  elliptical  than  triangular,  and  the  spots 
which  cover  it  differ,  as  may  be  seen  on  comparing  our  figure  with 
that  of  Dr.  Holbrook.*  The  snout  is  truncate.  Having  no  authentic 
specimen  of  (7.  terffeminus  to  compare  with  mine,  I  shall  only  point 
out  the  differences  I  have  noticed  between  my  specimen  and  the  de- 
scription and  figure  of  Dr.  Holbrook,  leaving  it  to  friture  comparisons 
to  settle  the  question  of  the  specific  identity  or  difference. 

The  general  color  is  the  same  as  that  of  C.  terffeminus^  but  the 
two  brown  bands  which  exist  along  the  neck  on  each  side,  and  con- 
verge upon  the  back,  are  shorter.  The  bands  of  the  same  color,  which 
arise  fix)m  the  eyes,  extend  beyond  the  angle  of  the  mouth,  and 
nearly  meet  the  other  bands,  where  they  unite  with  the  first  spot  on 
the  back.  The  width  of  these  bands  covers  three  rows  of  scales. 
The  white  band  below  this  is  much  narrower,  and  covers  but  one 
single  row  of  scales,  and  is  bent  at  the  angle  of  the  mouth.  Along 
tiie  back  there  are  thirty  oblong  transverse  spots,  deeply  emar^ate 
on  the  anterior  side,  and  sli^tly  concave  on  the  posterior  side  back- 
wards. They  appear  like  a  psur  of  spots  united.  Upon  the  tail 
tiiere  are  five  quadrangular,  oblong,  transverse  spots,  m  advance  of 
the  caudal  plates.  Upon  the  sides  there  is  a  double  row  of  smaller 
spots,  of  an  oblong  or  subcircular  form,  varying  in  size,  and  alternat- 
ing with  each  other,  while  in  (7.  terffeminus  there  is  only  one  small 
lateral  row.  The  lower  surface  of  the  body  is  mottled  with  black  and 
white,  with  very  minute  gray  dots.  There  are  one  hundred  and 
thirty  abdominal  plates,  apparently  broader  than  those  of  C.  terffemih 
nus  ;  and,  in  addition,  in  advance  of  the  anus,  they  are  of  a  semicir- 
cular form.  The  caudal  plates  are  twenfy-eight  in  number,  twenty- 
five  of  wluch  are  entire,  and  three,  in  advance  of  the  rattle,  bilobed. 

•  North  AxnericAn  Heipetology,  toL  III.,  PL  5. 
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The  lobes  of  the  rattle  have  the  same  dimenmons  as  those  of  (7. 
terffeininus.  The  whole  length  of  the  body  is  two  feet  two  inches ; 
the  head  measures  one  inch  and  a  quarter ;  the  tail,  three  inches 
and  five-eighths  of  an  inch.  There  are  other  slight  differences  in 
the  proportional  length  of  ike  body  and  of  the  tul,  corresponding 
to  the  differences  noticed  in  the  greater  number  of  caudal  plates 
and  the  greater  width  of  the  abdominal  plates. 

The  specimen  was  caught  on  the  southern  eztrenuty  of  Lake  Huron. 

Begddes  those  species,  the  following  reptiles  occur  about  Lake 
Superior: 

Tropidonotos  artalis, 

**  eiythrc^arter, 

^  a  speciet  allied  to  ri^dnB,  from  Lake  Hnran, 

Bufi)  Aiii0ncanii8y 
Baoa  haleoiiiaf 
'*    lyWatica. 

These  three  species  occur  as  hr  north  as  Neepigon  Bay,  and  a 
circumstance,  which  has  struck  me  veiy  forcibly,  is  the  remarkable 
size  of  the  specimens  observed  in  these  high  latitudes. 

Flethodon  erythronotas  Bd. 

Menobranchus  maculatas.    This  species  does  not  properly  occur  in  Lake 
Saperior,  bat  is  found  in  Maddy  Lake,  bebw  Sanlt  St  Marie. 

No  turties  are  found  any  where  on  the  northern  shores  of  Lake 
Superior,  as  far  as  I  know. 


VIII. 

SEPOBT  OF  THE  BIRDS  COLLECTED  AND   OBSEBVED  AT 

LAKE  SUPEBIOB» 


BT   J.    I.    OABOT* 


The  striking  scarcity  of  birds  and  quadrupeds  about  the  lake  has 
already  been  noticed  in  the  Narrative.  In  the  case  of  the  granivo- 
roos  and  fra^vorons  species,  tins  might  be  accounted  for  &om  the 
scarcity  of  their  proper  food.  To  the  insectivorous  birds,  however, 
this  reasoning  certiunly  could  not  apply.  One  would  have  expected 
to  find  the  warblers,  especially,  breeding  in  abundance  in  this 
region.  But  the  only  birds  that  could  be  called  tolerably  abundant 
(except  in  special  localities)  were  Zonotrichia  pennsylvanica,  and  in 
a  less  degree,  Parus  atricapillus  and  Ampelis  cedrorum.  Some- 
thing, no  doubt,  must  be  attributed  lo  the  season,  many  birds  having 
passed  further  northward,  and  others  being  engaged  in  incubation. 
Then  all  birds  are  more  silent  at  this  season,  and  less  inclined  to  loco- 
motion. On  the  other  hand,  we  found  a  great  abundance  and 
variety  of  birds  at  the  Sault,  much  greater  than  would  be  found  in 
Massachusetts  at  that  season.  And  whenever  we  came  to  a  trading 
post,  we  found  a  great  difference  in  this  respect,  although  the  In- 
dians, whether  firom  scarcity  of  food  or  fix)m  wantonness,  destroy 
great  numbers  even  of  the  smaller  species.  It  would  seem,  that 
apart  from  a  more  abundant  supply  of  nourishment,  the  neighbo^ 
hood  of  man  is  in  some  way  attractive  to  birds, — ^partiy  perhaps 
from  the  greater  freedom  of  such  situations  from  beasts  and  birds  cf 
prey.  As  to  the  water-birds,  the  nature  of  the  country  would  at 
once  indicate  that  none  but  piscivorous  species  were  to  be  expected. 
In  the  annual  migrations,  it  is  siud  large  numbers  of  ducks,  and 
particularly  of  geese,  alight,  for  a  day  or  two,  in  the  streams  and 
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pools  of  the  shore.  But  the  deep,  cold  waters  of  the  lake,  pennittiBg 
no  growth  of  water-plants,  except  occasionally  in  a  sheltered  cove, 
possess  no  attractions  further.  Accordingly,  the  only  water-birds  we 
saw  were  Lams  argentatus,  Colymbus  glacialis  and  Mergos  cncol- 
latod,  all  which  we  usually  saw  in  small  numbers  every  day,  and 
one  specimen  of  Colymbus  s^ptentrionalis.  In  the  neighborhood  of 
Detroit  we  saw  black  terns  in  abundance,  and  heard  that  some 
of  the  light-colored  species  bred  about  St.  Joseph's  Island,  but  we 
saw  none  of  them  beyond  the  St.  Clair. 

Seeing  the  importance  that  is  be^nning  to  be  given  to  even 
minute  details  of  geographical  distribution,  I  have  subdivided  the  fol- 
lowing list  of  species  observed,  so  as  to  present  first  the  species  of  most 
extensive  range,  and  afterwards  those  of  more  confined  localities. 


Frtm  the  Satdt  to  Fort  William. 
Corpus  cedronim. 
Ampelifl  cacalotl. 
Farufl  atricapillus. 
Begoliu  satrapa. 
Yireo  olivaceus. 
Mniotilta  coronata. 
Hirundo  bicolor. 

«        rufa. 
Zonotrichia  pennsylTanica. 
£ctopiste8  migratoriuB. 
Tringoides  macularia. 
Larufl  argentatus. 
Colymbus  glacialifl. 
Mei^gus  cucullatuB. 

From  the  Saidt  to  the  Pic,  and  at  Fort 

WiUiam. 
Bonasa  umbeUns. 
Zonotrichia  melodia. 

From  the  Satdt  to  St,  Ignace. 
Turdus  migratorius. 
Mniotilta  virens. 
Fringilla  hiemalis. 
Carpodacus  purpnreus. 
Unnunculus  sparverius. 
Halietus  leucocephalus. 


From  the  SavU  to  the  Pic. 
Sialia  Wilsoni. 
Mniotilta  estiva. 
Setophaga  ruticilla. 
Sitta  canadensis. 
Fringilla  pinus. 
Zonotrichia  socialis. 
Pandion  Carolinensis. 

From  the  Satdt  to  Mich^ncotirL 
Corvus  Americanus. 
Cyanocorax  cristatus. 
Mniotilta  maculosa. 

From  Michipicotin  to  Fort  William. 
Tetrao  canadensis. 
Myiobius  Cooperi. 

From  the  Pic  to  Fort  William. 
Perisoreus  canadensis. 
Parus  Hudsonicus. 
Loxia  americana. 
^*    leucoptera. 
Picus  yillosus. 

**  pubescens. 
Picoides  arcticus. 

**       hirsutus. 
Totanus  melanoleiiciis. 
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AtAe  Sank. 
Agelaius  phfleniceus. 
Vireo  noyeboncenais. 
Mniotiltft  maritima. 

**        PeniiaylTmnkiL 
Tricbaf  Philadelphia. 
Setophaga  WilflcmiL 
Ckiiraca  hidoTiciaiia. 
ZoDoirichia  SaTanna. 
Sjrrniom  nebalosDm. 
Colymbus  septentrkmalii. 

Neigkhorkood  of  Ml 
Chordeiles  Yirginianas. 
Mniotilta  striata. 

At  ike  Pie. 
Colaptes  anratos. 
Tordos  brmmeiis. 


Aiih€  Pie. 
Mniodha  peregrina  (and  joang). 
MjiobioB  onndola. 

•*        Tirens. 
Zonotrichia  pualla. 
^         LincolniL 

Neighborhood  of  St.  Ignaee. 
Fako  peregriniu  (unfledged). 
Sonua  ulaU. 

At  Fort  WOLiawL 
Cotjle  riparia. 
Cerjle  alcjTon. 
IVinga  Scfainxu. 
Totanns  flanpet. 

At  At  Sault  and  Fort  WiUiam. 
Setophaga  canadeniii. 
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DESCRIPTIONS  OF  SOME  SPECIES  OF  LEPIDOPTERA,  FROM 
THE  NORTHERN  SHORES  OF  LAKE  SUPERIOR. 

BT   DR.   THADDBUS   WILLIAM    HABBI8. 


PONTIA  OLERACSA   H. 
PI.  Vn.,  fig.  1. 


Pantia  oleracea  Harris,  New  England  Farmer,  vol.  VJJJL.,  p.  402 
(1829). — Discourse  before  the  Massachusetts  Horticultural  So- 
ciety, p.  7,  21  (1832). — Catalogue  of  Insects  of  Massachusetts, 
in  Hitchcock's  Report,  1st  ed.  p.  589  (1833).— The  same,  2d 
ed.  p.  590  (1835). — Report  on  Insects  of  Massachusetts  inju- 
rious to  Vegetation,  p.  213  (1841). — Kirbj,  Fauna  Boreat 
Americana,  Part  IV.,  p.  288  (1837). 

Pieris  oleracea  Boisduval,  Species  Gen.  des  Lepidopteres,  tome  I., 
p.  518  (1836). 

Alis  subrotundatis  integerrimis  albis ;  anticis  basi  costaque  nigri- 
cantibus,  subtus  apicem  et  posticis,  infra,  luteis  fusco-venosis. 

Alar.  exp.  2  unc. 

Body  black  above.  Antennae  black,  annulated  with  white,  and 
rufous  at  the  tip.  Wings  yellowish  white ;  the  anterior  pair  dusky 
on  the  front  edge  and  base  ;  tip,  beneath,  pale  yellow,  with  duskj 
veins.  Under  side  of  the  hindwings  pale  yellow,  with  broad, 
dusky  veins,  and  a  saffron-yellow  spot  on  the  humeral  angle. 

The  tip  of  the  forewings  is  often  marked  with  two  or  three  little 
dusky  stripes,  in  the  males.  The  dusky  veining  of  the  under  side  of 
the  hindwings  is  less  distinct  in  the  females  than  in  the  other  sex, 
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1  TonhtL  ol«rai;ea    !Urr 
3.  Ennomoi  miruUriA  V. 


t.B.'iU'phiU  Chama-nerU  Hir 
i.  Arctia  Parlhanos  iliir 
G,Ht.p.<.liis   ai-^entBowafulat 

^aulrl  lo    ftll.Pliy^a  v-inosa  toulil 
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and  18  sometimes  entirely  wanting.  Specimens  of  the  females  hare 
been  seen,  diongh  rarely,  with  one  or  two  dusky  spots  on  the  apper 
side  of  the  forewmgs,  towards  the  outer  mar^. 

The  eggs  of  this  insect  are  pyriform,  longitudinally  ribbed,  and 
of  a  yellowish  color.  The  larva  is  pale  green,  very  minutely 
sprinkled  with  darker  dots,  and  with  a  darker  dorsal  line.  It  grows 
to  the  length  of  one  inch  and  a  quarter.  Its  natural  food  is  un- 
known, but  it  is  found  abundantly  on  the  leaves  of  the  mustard, 
turnip,  radish,  cabbage,  and  other  cultivated  oleraceous  plants,  to 
which  it  is  often  very  injurious.  The  pupa  is  pale  green  or  white, 
regularly  and  finely  spotted  with  black.  There  is  a  conical  projeo- 
lion  on  the  front,  and  a  securiform  one  on  the  thorax ;  and  the  sides 
of  the  body  are  angular  and  produced  in  the  middle.  Length  of  the 
pupa  eight-tenths  of  an  inch.  The  pupa  state  lasts  about  eleven 
days  in  the  summer,  and  continues  through  the  winter ;  there  being 
two  broods  of  the  larva  in  the  course  of  one  season. 

This  species  rarely  extends  further  south  than  the  latitude  of  New 
Hampshire.  It  has  not  been  figured  before.  Mr.  Kirby's  Pantia 
casta  may,  perhaps,  be  only  a  variety  of  it. 

Deilephila  Cham£Nerii  H. 
PI.  Vn.,  fig.  2. 

Sphinx  Epilobii  Harris,  Cat.  Ins.  Mass.  in  Hitchcock's  Report,  1st 
ed.,  p.  590  (1833).— The  same,  2d  ed.,  p.  591  (1835). 

Deilephila  Chamcenerii  Harris,  Catalogue  of  North  Amer.  Sphin- 
ges. Amer.  Joum.  Science,  vol.  36.,  p.  305  (1839). 

Olivaceo-brunnea ;  capite  thoraceque  linea  laterali  alba ;  alis  prim- 
oribus  vitta  duplici  intermedia,  apice  attenuata,  parte  exteriori  denta- 
ta  pallida  ochracea,  parte  interiori  fiexuosa  fusca ;  secundariis  nigro* 
fuscis,  fasci&  lata  macula  rubra  includente  rosea,  intus,  ciliisque 
albis ;  abdomine  punctis  sex  dorsalibus  albis,  lateribus  fasciis  duabos 
nigris  et  albis  prope  basin,  duabusque  albis  posterioribus  abbreviatis. 

Alar.  exp.  2i — 8  unc. 

OUve-brown,  with  a  white  lateral  line,  extending  from  the  front 
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above  the  eyes  on  the  sides  of  the  thorax,  where  it  is  margined 
above  with  black.  Palpi  white  below.  Forewings  with  a  black 
spot  at  base  and  another  adjacent  to  a  white  dash  within  the  middle 
of  the  outer  edge ;  a  flexuous  b^ff-colored  stripe,  beginning  near  the 
base  of  the  inner  margin,  indented  externally,  extends  to  the  tip,  and 
is  bounded  within  by  a  dark  brown  tapering  stripe.  Hindwings 
blackish,  or  dusky  brown,  with  a  broad  smuous  rosy  band  including 
a  deep  red  spot,  and  uniting  with  a  white  one  near  tiie  inner  angle. 
Fringes  of  the  hindwings,  and  inner  edge  of  the  forevrings  white. 
Abdomen  with  a  dorsal  series  of  six  white  dots ;  two  black  and  two  al- 
ternating white  bands  on  each  side  of  the  base,  and  two  narrow  trans- 
verse white  lines  near  the  tip ;  ventral  segments  edged  with  white. 
Legs  brown ;  the  iahidd  edged  externally  with  white. 

This  species,  which  occurs  abundantly  in  New  Hampshire,  was 
taken  on  the  northern  shore  of  Lake  Superior,  and  is  now  figured 
for  the  first  time.  It  is  the  American  representative  of  Deil^hUa 
Qalii.  Mr.  Kirby's  D,  intermedia^  which  has  the  stripe  on  the 
forewings  of  a  pale  rose-color,  and  wants  the  dorsal  series  of  white 
dots,  may  possibly  be  a  local  variety  of  D.  Chamoeneriu  The  larva 
of  our  species  lives  on  the  Epilohiam  angu%tifolium.  It  is  bronzed 
green  above,  and  red  beneath,  with  nine  round  cream-colored  spots, 
encircled  with  black  on  each  side,  and  a  red  caudal  horn. 

SmBRINTHXJS   M0DE3TA  H. 

PI.  Vn.,  fig.  7. 

Smerinthus  modesta  Harris,  Catalogue  of  North  .^nerican  Sphin- 
ges. Amer.  Joum.  Science,  vol.  36.,  p.  292  (1839). 

Olivaceo-ochracea ;  capite  parvo  non  cristate,  masculorum  anten- 
nis  subtus  transverse  biciliatis ;  alis  primoribus  crenatis,  strig^ 
flexuosa  transversa  basali  virguloque  stigmaticali  pallicQs,  fascia  lata 
undulata  media,  strigisque  duabus  crenatis  posterioribus,  saturate 
olivaceis ;  secundariis  medio  basique  purpureis,  macule  transversa 
nigra  fasciaque  abbreviata  fusca  prope  angulum  analem  sitis. 

Alar.  exp.  5  unc. 
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Oliye^rab ;  head  very  small,  and  withoat  a  prominent  crest ;  an- 
tennsB  of  the  males  transversely  biciliated  beneath.  Forewings 
scalloped,  with  a  transverse  sinuous  pale  line  near  the  base;  a 
whitish  comma-shaped  stigma  on  a  broad  undulated  dark  olive-colored 
central  band,  and  two  transverse  undulated  lines  towards  the  tip ; 
under  ade  purple  in  the  middle  of  the  disk.  Hindwings  purple  in 
the  middle  and  at  base,  with  a  transverse  black  spot,  and  an  abbre- 
viated dusky  blue  band  near  the  anal  angle.  Body  very  robust,  and 
with  the  legs  immaculate. 

One  of  the  largest  species  of  the  genus.  A  nngle  male  was  taken 
on  the  northern  shore  of  Lake  Superior  in  the  summer  of  1848,  and 
a  fine  female  was  captured  in  Cambridge,  Mass.,  on  the  20th  of 
July,  1849,  which  have  afforded  the  means  for  a  more  full  and  cor- 
rect description  than  has  heretofore  been  ^ven.  This  species 
appears  to  be  rare,  and  has  not  before  been  figured.  It  is  the 
representative  of  the  European  Ss  TUim  and  QuerdAi. 


HbPIOLUS   ARGENTl^OMAGULATUS  H. 

PL  Vn.,  fig.  6. 

Hepialu%  tirgenteomaculatus  Harris,  Catalogue  In  Hitchcock's 
Report,  Ist  ed.  p.  691  (1833).— The  same,  2d  ed.  p.  592  (1835). 
— Report  on  Insects  injurious  to  Vegetation,  p.  296  (1841). — 
Oosse,  Canadian  Naturalist,  p.  248  (1840). 

Fusco-ochraceus  vel  cinereo-brunneus ;  alls  primoribus  pallidis, 
ochraceo  vel  brunneo  fasciatis,  guttisque  duabus  prdpe  basin  argen- 
teis ;  secundariis  rubro-vel  cinereo-ochraceis,  immaculatis. 

Alar.  exp.  2f ,  3f  unc. 

Only  two  specimens  of  this  fine  insect  have  fallen  under  my  obeer- 
yation.  They  differ  much  in  size  and  color.  The  smallest,  appar 
rently  a  male,  was  taken  in  Cambridge,  Mass.,  many  yean  ago. 
When  at  rest,  the  wings  are  very  much  deflexed,  and  form  a  steep 
roof  over  the  back.  The  body  is  light  brown ;  ttie  forewings  are 
of  a  very  pale  ashen  brown  color,  variegated  with  darker  clouds  and 


890  LAKS  BWX&IOE. 

oUiqae  wavy  bands,  and  are  ornamented  with  two  eSbrerj  wUte  BpfAs 
near  the  base,  at  the  inner  angles  of  the  discoidal  cells ;  tiie  anterior 
spot  being  round  and  the  posterior  and  largev  one  triangular.  The 
lundwings  are  light  ashen  brown  at  base,  passing  into  doskj  ochre- 
yellow.  The  large  specimen  is  a  female,  and  was  taken  by  Profea- 
0or  Agassiz  on  the  northern  shore  of  Lake  Superior.  The  body 
is  of  a  dusky  ochre-yellow  color,  tinged  on  the  sides  and  on  the  legs 
with  red.  The  forewings  are  light  rosy  buff,  with  brownish  ochre 
clouds  and  bands,  two  silvery  spots  near  the  base,  and  a  whitish  dot 
near  the  tip.  The  hindwings,  above,  and  all  the  wings  beneath,  are 
of  a  deep  ochre-yellow  color,  tinged  wiUi  red. 

The  empty  pupa-skins  of  this  or  of  an  allied  species  are  sometimes 
found  on  our  sea-beaches. 


Abotia  Pabthbnos  H. 
PL  Vn.,  fig.  4. 

Alls  primoribus  fusco-brunneis,  maculis  sparsis  lactifloreis ;  secun- 
dariis  fulvo-flavis,  basi,  macule  media  triangulari,  fasciaque  postica 
undata  nigris  ;  abdomine  supra  fusco  apice  fulvo. 

Alar.  ezp.  unc.  2^. 

Head  brown,  with  a  crimson  fringe  above  and  between  the  black 
antennae.  Thorax  brown  above,  margined  before  with  an  arcuated 
cream-colored  band,  which  is  continued  on  each  ude  of  the  outer 
edge  of  the  shoulder-covers ;  upper  edge  of  the  collar  crimson-red. 
Forewings  dusky  brown,  with  three  small  cream-colored  spots  on  the 
outer  edge ;  four  spots  of  the  same  color  in  a  line  near  the  inner 
margin,  and  several  more  scattered  on  the  disk.  EQndwings  deep 
ochre-yellow,  with  the  base,  the  basal  edge  of  the  inner  margin,  a 
triangular  spot  in  the  middle,  adjoining  the  basal  spot,  and  a  broad 
indented  band  behind,  of  a  black  color.  Abdomen  dusky  above, 
tawny  at  tip  and  beneath.  Legs  dusky,  thighs  and  tibiae  fringed 
with  crimson-red  hairs. 

This  fine  species  was  taken  on  the  northern  shore  of  Lake  Supe- 
rior. It  belongs  to  the  same  group  as  the  European  Cq^'a^  from  all  the 
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known  yarieiies  of  which  it  differs  in  having  the  arcuated  white  line 
on  the  thorax,  and  the  black  band  on  the  hindwings.  The  situation 
of  this  band  is  not  so  tsar  back  as  the  black  spots  found  on  the  hind- 
wing9  of  the  allied  species.  The  banded  lundwings,  with  the  en- 
tirely black  or  dusky  antennse,  will  sufficiently  distinguish  this  species 
from  the  Arctia  Americana^  a  description  of  which  is  here  added  for 
the  purpose  of  comparison. 

Arctia  Americana  H. 
K.  VII.,  fig.  5. 

Arctia  Americana  Harris,  Report  on  Insects  injurious  to  Vegetation, 
p.  246  (1841). 

Alis  primoribus  brunneis,  maculis,  rivnlisque  albidis ;  secundariis 
fulvo-flavis,  maculis  unica  media  reoiformi,  tribusque  posticis  rotundis 
nigris ;  abdomine  fulvo,  dorso  nigro^iuadrimaculato. 

Alar.  exp.  unc.  2^. 

Head  brown,  antennae  white  above,  with  brown  pectinations. 
Thorax  brown  above,  margined  before  with  an  arcuated  yellowish 
white  band,  which  is  continued  on  the  outer  edge  of  the  shoulder- 
covers;  upper  edge  of  the  collar  crimson-red.  Forewings  coffee- 
brown,  with  three  yellowish  white  spots  on  the  outer  edge,  and 
crossed  by  irregular  anastomozing  yellowish  white  lines.  Hind- 
wings  bright  ochre-yellow,  with  a  large  reniform  central  black  spot, 
two  round  black  spots  behind,  a  third  smaller  spot  near  the  anil 
angle,  and  a  black  dot  between  the  middle  and  the  inner  margin. 
Abdomen  tawny,  with  four  blackish  dorsal  spots.  Legs  dusky,  the 
thighs  and  anterior  tibiae  fringed  with  red  hairs ;  the  hindmost  tarsi 
whitish,  annulated  with  black. 

This  species,  which  is  now  for  the  first  time  figured,  was  taken  by 
Mr.  Edward  Doubleday,  near  Trenton  Falls.  From  the  Ce^'a  it  is 
distinguished,  like  the  ParthenoSy  by  the  arcuated  white  margin  of  the 
thorax,  &c.  The  arrangement  of  the  white  spots  and  rivulets  on 
ike  forewings  is  the  same  as  in  the  European  species. 


Emf OMOS  MAOULABIA  H. 

PL  Vn.,  fig.  8. 

Tlava ;  alis  angulatis  sabdentatis,  anticis  apice  sinaato-tnincatis, 
prope  basin  apicemque  bninneo  maculato-&Bciali8 ;  omrnbus  postice 
macula  magna  rhomboidea  brunnea  marginem  posticum  angalamqne 
analem  attingente. 

Alar.  exp.  1^  unc. 

This  prettj  Geometer  has  the  form  of  Ewnomo9  (Mvurymene) 
dolabrariay  and  perhaps  belongs  to  the  same  subgenus.  It  is  found 
in  Massachusetts  as  well  as  on  the  northern  shore  of  Lake  Superior. 

The  antennae  are  brown,  and  are  pectinated  only  in  the  males. 
The  tongue  is  half  as  long  as  the  body,  which,  with  the  upper  &de 
of  the  forewings,  is  citron-yellow ;  the  lundwing?  and  under  sides 
are  somewhat  paler.  The  forewings  have  a  rustbrofm  costal  spot 
near  the  shoulders,  a  transverse  row  of  spots  near  the  base,  a  stig- 
matical  dot,  three  little  spots  near  the  tip,  and  a  very  large  lozenge- 
shaped  spot  at  the  anal  angle,  of  the  same  brown  color,  the  large 
spot  being  bordered  before  and  behind  with  darker  brown.  The 
hindwings  have  a  central  brownish  dot,  and  a  large  pale  brown  spot, 
bordered  before  and  behind  with  a  darker  line  at  the  anal  angle, 
which  abo  is  deeply  tinged  with  brown. 


LiH  of  Lepidopterous  Insects^  taken  by  Profeisar  L.  Agasriz  on  the 
northern  shore  of  Lake  Superior. 

L  Papujonbs. 

Fontia  Oleracea  Harris, 

Colias  Pelidne  ?  Boisduval. 

*^      Chiysotheine  ?  Esper,    var.?  Boisd. 
Folyommatos. 
Limenitu  ArthemiB  Drury, 
Danaus  Archippus  F. 

Argynnis  Aphrodite  F.    (nee  Daphnis,  O.,  nee  Cjbele,  F.) 
MelitsBa  Myiina  Cramer. 

"         Cocyta  Or. 
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Yanean  J.  album  Baud, 
«      Carduii;. 

n.  Sphinges. 
iEgeria  exitioia  Say, 
Deilephila  Chamienerii  H. 
Sphinx  (Lethia  Hiibn,)  KalmiiB  Smiik—AbbotL 
Smcriiithufl  modesta  H. 
Alypia  octomacnlata  F, 

HL    PhaLuSKjb. 
1.    Bombyce$. 

Lithosia  (Eubi^he  HiJbn,')  aarantiaca  Hiibn, 
Arctia  Parthenos  H. 
Clifliocampa  silvatica  H,  yar. 
Hepidtu  aigenteomaculafcofl  H,  var. 

8.    Noctua, 
Apatela. 

Agrotas  deTaitator  Brace, 

«i 

Koctua  olandestiiia  H, 

Hadena  arnica  Stenem, 
t( 

M 

Mamestra. 

it 

HeliothiSi 

8.     Geometra, 

Crocipbora  transvenata  Drury, 
Ennomos  macularia  H. 
Zerene? 

Melanippe. 
Cidaria? 

Also  three  more  OeametrtBf  of  undetermined  genexmi 

4.    Pyralide$, 

Macrocbila  palyeralis,  H.  Cat  ma. 
Anania  octomacnlata  ?  L. 


8M  juua  suFBictt. 

5.     Tartricei. 


Two  species,  nndetennined. 


Crambos. 

Pt6VO|rfliOrQS« 


6.    TYnecB. 
(CrambidcB,) 

7.    AluciicB, 


The  coneotions  of  insects  of  other  orders  made  daring  our  excnr- 
non  hare  not  yet  been  sufficiently  worked  out  to  allow  us  to  give  an 
account  of  their  contents.  A  considerable  number  of  Neuroptera  and 
Orthoptera  hare,  however,  been  collected ;  Hymenopteray  Diptera, 
and  Hemiptera,  hare  also  not  been  neglected,  thoag)i  of  the  latter 
chiefly  Hydrocorisse  have  been  found. 

The  Crustacea,  crawfishes,  and  other  small  freshwater  shrimps, 
as  well  as  the  leeches  and  other  worms,  hare  also  attracted  our  at^ 
tention,  and  some  interesting  species  hare  been  collected  ;  but  tiie 
difficulty  of  establishing  their  synonymy  induces  me  to  postpone  the 
publication  of  their  description.  L.  ▲. 


X. 


THE  ERRATIC  PHENOMENA  ABOUT  LAKE  SUPERIOR. 


So  much  has  been  sidd  and  written  within  the  last  fifteen  years, 
upon  the  dispersion  of  erratic  boulders  and  drift,  both  in  Europe 
and  America,  that  I  should  not  venture  to  introduce  this  subject 
again,  if  I  were  not  conscious  of  having  essential  additions  to  present 
to  those  interested  in  the  investigation  of  these  subjects. 

It  will  be  remarked  by  all  who  have  followed  the  discussions  re- 
specting the  transportation  of  loose  materials  over  great  distances 
from  the  spot  where  they  occurred  primitively,  that  the  most  minute 
and  the  most  careful  investigations  have  been  made  by  tiiose  geolo- 
gists who  have  attempted  t($  establish  a  new  theory  of  their  transpor- 
tation by  the  agency  of  ice. 

The  part  of  those  who  claim  currents  as  the  cause  of  this  trans- 
portation has  been  more  generally  negative,  inasmuch  as,  satisfied 
with  their  views,  they  have  generally  been  contented  simply  to  deny 
the  new  theory  and  its  consequences,  rather  than  investigate  anew 
the  field  upon  which  they  had  %unded  their  opinions.  Without 
being  taxed  witii  partiality,  I  may,  at  the  outset,  insist  upon  this 
difference  in  the  part  taken  by  the  two  contending  parties.  For 
since  the  publication  of  Sefstroem's  paper  upon  the  drift  of  Sweden, 
in  which  very  valuable  information  is  given  respecting  the  phenome- 
na observed  in  that  peninsula,  and  the  additional  data  furnished  by 
de  Vemeuil  and  Murchison  upon  the  same  country  and  the  plams  of 
Russia,  the  classical  ground  for  erratic  phenomena  has  been  left 
aUnost  untouched  by  ail  except  the  advocates  of  the  glacial  the<»*y. 
I  need  only  refer  to  the  investigations  of  M.  de  Charpentier,  Escher, 
Von  Derlinth  and  Studer,  and  more  particularly  to  those  extensive 
and  most  minute  researches  of  Prof.  Guyot  in  Switzerland,  with- 
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out  Speaking  of  my  own  and  some  contributions  from  visitors,  as 
the  Martins,  James  Forbes  and  others,  to  justify  mj  assertion  that 
no  important  fact  respecting  the  loose  materials  spread  all  over 
Switzerland  has  been  added  by  the  advocates  of  currents  since  the 
days  of  Saussure,  DeLuc,  Escher  and  Von  Buch  ;  whilst  Prof. 
Guyot  has  most  conclusively  shown  that  the  different  erratic. basins 
in  Switzerland  are  not  only  distmct  from  each  other,  as  was  already 
known  before,  but  that  in  each  the  loose  materials  are  arranged 
in  well-determined  regular  order,  sho^vring  precise  relations  to  the 
centres  of  distribution,  from  which  these  materials  ori^nated ;  an 
arrangement  which  agrees  in  every  particular  with  the  arrangement 
of  loose  fragments  upon  the  surface  of  any  glacier,  but  which  no 
cause  actmg  convulsively  could  have  produced/ 

The  results  of  these  investigations  are  plsdnly  that  the  boulders 
found  at  a  distance  from  the  central  Alps,  originated  from  their 
higher  summits  and  valleys,  and  were  carried  down  at  different  suc- 
cessive periods  in  a  regular  manner,  forming  uninterrupted  walls  and 
ridges,  which  can  be  traced  from  their  starting  point  to  their 
extreme  peripheric  distribution. 

I  have  myself  shown  that  there  are  such  centres  of  distribution  in 
Scotland  and  England  and  Ireland.  And  these  fisu^ts  have  been 
since  traced  in  detail  in  various  parts  of  the  British  Islands  by  Dr. 
Buckland,  Sir  Ch.  Lyell,  Mr.  Darwin,  Mr.  McLachlan  and  Profes- 
sor James  D.  Forbes,  pointing  clearly  to  the  main  mountam  groups 
as  to  so  many  distinct  centres  of  dispersion  of  these  loose  materials- 

Similar  phenomena  have  been  shown  in  the  Pyrenees,  in  the 
Black  Forest,  and  in  the  Vosges,  showing  beyond  question,  that 
whatever  might  have  been  the  cause  of  the  dispersion  of  erratic 
boulders,  there  are  several  separate  centres  of  their  distribution  to 
be  distinguished  in  Europe.  But  there  is  another  question  connectr 
ed  with  this  local  distribution  of  boulders  which  reqmres  particular 
investigation,  the  confusion  of  which  with  the  former  has  no  doubt 


*A  comparison  of  the  maps  thowisg  the  arrangement  of  the  morainee  upon  the 
glacier  of  the  Aar  in  mj  SytUme  Glaciaire,  with  the  map  which  Prof.  Oujot  is  about  to 
publish  of  the  distribution  of  the  erratic  boulders  in  Switzerland,  wiU  show  more  fully 
the  identity  of  the  two  phenomena. 
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greatly  contributed  to  retard  onr  real  progress  in  understanding  the 
general  question  of  the  distribution  of  erratics. 

It  -is  well  known  that  Northern  Europe  is  strewed  with  boulders, 
extending  over  European  Russia,  Poland,  Northern  Germany,  Hol- 
land and  Belgium.  The  origin  of  these  boulders  is  far  north  in  Nor- 
way, Sweden,  Lapland  and  Liefland,  but  they  are  now  diffused  over 
the  extensive  plwis  west  of  the  Ural  Mountains.  Their  arrange- 
ment, however,  is  such  that  they  cannot  be  referred  to  one  single 
point  of  origin,  but  only  in  a  general  way  to  the  northern  tracts  of 
land  which  rise  above  the  level  of  the  sea  in  the  Arctic  re^ons. 
Whether  these  boulders  were  transported  by  the  same  agency  as 
those  arising  from  distinct  centres,  on  the  main  continent  of  Europe, 
has  been  the  chief  point  of  discussion.  For  my  own  part,  I  have 
indeed  no  doubt  that  the  extreme  consequences  to  which  we  are 
naturally  carried  by  admitting  that  ice  was  also  the  agent  in  trans- 
porting the  northern  erratics  to  their  present  positions,  has  been  the 
chief  objection  to  the  view  that  the  Alpine  boulders  have  been 
distributed  by  glaciers. 

It  seemed  easier  to  account  for  the  distribution  of  the  northern 
erratics  by  currents,  and  this  view  appearing  satis&ctory  to  those 
who  supported  it,  they  at  once  went  further,  and  opposed  the  glacial 
theory  even  in  those  districts  where  the  glaciers  seemed  to  give  a 
more  natural  and  more  satisfactory  explanation  of  the  phenomena. 
To  embrace  the  whole  question  it  should  be  ascertained. 

Mrstj  Whether  the  liorthem  erratics  were  transported  at  the 
same  time  as  the  local  Alpine  boulders,  and'  if  not,  which  of  the 
phenomena  preceded  the  other;  and  again,  if  the  same  cause 
acted  in  both  cases,  or  if  one  of  the  causes  can  be  applied  to  one 
series  of  these  phenomena,  and  the  other  cause  to  the  otiier  series. 
An  investigation  of  the  erratic  phenomena  in  North  America  seemG 
to  me  likely  to  settle  this  question,  as  the  northern  erratics  occur 
here  in  an  undisturbed  continuation  over  tracts  of  land  tar  more 
extenmve  than  those  in  which  they  have  been  observed  in  Europe. 
For  my  own  part,  I  have  already  traced  them  from  the  eastern 
shores  of  Nova  Scotia,  through  New  England  and  the  North  West- 
em  States  of  North  America  and  the  Ganadas  as  far  as  the  western 
extremity  of  Lake  Superior,  a  region  embracing  about  thirty  de- 
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grees  of  longitude.  Here,  as  in  Nortihern  Europe,  the  boulden 
evidently  originated  farther  north  than  their  present  location,  and 
have  been  moved  universally  in  a  main  direction  firom  north  to 
south. 

From  data  which  are,  however,  rather  incomplete,  it  can  be 
further  admitted  that  similar  phenomena  occur  further  west  across 
the  whole  continent,  everywhere  presenting  the  same  relations. 
That  is  to  say,  everywhere  pointing  to  the  north  as  to  the  region  of 
the  boulders,  which  generally  disappear  about  latitude  88^. 

Without  entering  at  present  into  a  full  discussion  of  any  theoreti- 
cal views  of  the  subject,  it  is  plain  that  any  theory,  to  be  satisfactory, 
should  embrace  both  the  extensive  northern  phenomena  in  Europe 
and  North  America,  and  settle  the  relation  of  these  phenomena  to 
fhe  well-authenticated  local  phenomena  of  Central  Europe. 

Whether  America  itself  has  its  special  local  circumscribed  cen- 
tres of  distribution  or  not,  remains  to  be  seen.  It  seems,  however, 
from  a  few  facts  observed  in  the  White  Mountains,  that  this  chain, 
as  well  as  the  mountains  of  north-eastern  New  York,  have  not  been 
exclusively — and  for  the  whole  duration  of  the  transportation  of 
these  materials — ^under  the  influence  of  the  cause  which  has  distrib- 
uted the  erratics  through  such  wide  space  over  the  continent  of 
North  America.  But  whether  this  be  the  case  or  not,  (and  I 
trust  local  investigations  will  soon  settle  the  question,)  I  maintun 
that  the  cause  which  has  transported  these  boulders  in  the  American 
continent  must  have  acted  simultaneously  over  the  whole  ground 
which  these  boulders  cover,  as  they  present  throughout  the  continent 
an  uninterrupted  sheet  of  loose  materials,  of  the  same  general 
nature,  connected  in  the  same  general  manner,  and  evidentiy  dis- 
persed at  the  same  time. 

Moreover,  there  is  no  ground,  at  present,  to  doubt  the  simulta- 
neous dispersion  of  the  erratics  over  Northern  Europe  and  Northern 
America.  So  that  the  cause  which  transported  them,  whatever  it 
may  be,  must  have  acted  simultaneously  over  the  whole  tract  of  land 
west  of  the  Ural  Mountains,  and  east  of  the  Rocky  Mountains,  with- 
out assuming  anything  respecting  Northern  Asia,  which  has  not  yet 
been  studied  in  this  respect ;  that  is  to  say,  at  the  same  time,  over 
a  space  embracmg  two  hundred  degrees  of  lon^tude. 
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Again,  the  actkm  of  this  cause  mist  have  been  mioh,  and  I  innk 
etronglj  upon  this  point,  as  a  fundamental  one,  the  momentum  with 
which  it  acted  must  have  been  such,  that  after  being  set  in  motion 
in  the  north,  with  a  power  sufficient  to  carry  ^e  large  boulders 
which  are  found  everywhere  over  this  vast  extent  of  land,  it  vanished 
or  was  stopped  after  reaching  the  thirty-fifth  degree  of  nortbem 
latitude. 

Now  it  is  my  deliberate  opinion  that  natural  philosophy  and  matfi* 
ematics  may  settle  the  question,  whether  a  body  of  water  of  snfficienl 
extent  to  produce  such  phenomena  can  be  set  in  motion  with  sufficient 
velocity  to  move  idl  these  boulders,  and  nevertheless  stop  before  bar* 
ing  swept  over  the  whole  sur£Eu;e  of  the  globe.  Hydrographers  are 
fiuniliar  with  the  action  of  currents,  with  their  speed,  and  with  the 
power  with  which  they  can  act.  They  know  also  how  they  are  distrib- 
uted over  our  globe.  And,  if  we  institute  a  comparison,  it  will  be  seen 
that  there  is  nowhere  a  current  running  from  the  poles  towards  the 
lower  latitudes,  either  in  the  northern  or  southern  hemisphere,  cover* 
ing  a  space  equal  to  one-tenth  of  the  currents  which  should  have 
existed  to  carry  the  erratics  into  their  present  position.  The  widest 
current  is  west  of  the  P|u;ific,  which  runs  parallel  to  the  equator, 
across  the  whole  extent  of  that  sea  from  east  to  west,  and  the  great- 
est width  of  which  is  scarcely  fifty  degrees.  This  current,  as  a 
matter  of  course,  establishes  a  regular  rotation  between  the  wateif 
flowing  from  the  polar  regions  towards  lower  latitudes. 

The  Gulf  Stream  on  the  contrary  runs  from  west  to  east,  and  dies 
out  towards  Europe  and  Africa,  and  is  compensated  by  the  currents 
from  Baffin's  Bay  and  Spitzbergen  emptying  into  the  Atlantic,  while 
the  current  of  the  Pacific,  moving  towards  Asia  and  carrying  floods 
of  water  in  tiiat  direction,  is  maintained  chiefly  by  antarctic  currents, 
and  those  which  follow  the  western  shore  of  America  from  Behring's 
Straits.  Wherever  they  are  limited  by  continents,  we  see  that 
the  waters  of  these  currents,  even  when  they  extend  over  hundreds  of 
degrees  of  latitude,  as  the  Gulf  Stream  does  in  its  whole  course,  are 
deflected  where  they  cannot  follow  a  starai^t  course. 

Now  without  appealing  with  more  detail  to  the  mechanical  coup 
ditions  involved  in  this  inquiry,  I  ask  every  unprejudiced  mind 
acquamted  with  the  distributim  of  the  northern  boulders,  whether 
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there  was  anj  geographical  limitation  to  the  sappoeed  northern 
current  to  cause  it  to  leave  the  northern  erratics  of  Europe  in  such 
regular  order,  with  a  constant  bearing  from  north  to  south,  and  to 
form,  on  its  southern  termination,  a  wide,  regular  zonp  from  Asia  to 
the  western  shores  of  Europe,  north  of  the  fiftieth  degree  of  lati- 
tude, before  it  had  reached  the  great  barrier  of  the  Alps?  I  ask 
whether  there  was  such  a  barrier  in  the  unlimited  plains  which 
stretch  from  the  Arctic  seas  uninterrupted  over  the  whole  northern 
continent  of  America  as  fiar  down  as  the  Gulf  of  Mexico  ? 

I  ask,  again,  why  the  erratics  are  circumscribed  within  the  north- 
ern limits  of  the  temperate  zone,  if  their  transportation  is  owing  to 
the  action  of  water  currents  7  .  Does  not,  on  the  contrary,  this  most 
surprising  limit  within  the  artic  and  northern  temperate  sEones,  and 
in  the  same  manner  within  the  antarctic  and  southern  temperate 
lones,  distinctiy  show  that  the  cause  of  transportation  is  connected 
with  the  temperature  or  climate  of  the  countries  over  which  the 
phenomena  were  produced.  K  it  were  otiierwise,  why  are  there  no 
systems  of  erratics  with  an  east  and  west  bearing,  or  in  the  main  di- 
rection of  the  most  extensive  currents  flowing  at  present  over  the 
surface  of  our  globe  ? 

It  is  a  matter  of  fact,  of  undeniable  fact,  for  which  the  theory 
has  to  account,  that  in  the  two  hemispheres  the  erratics  have  direct 
reference  to  the  polar  regions,  and  are  circumscribed  witiiin  the 
arctics  and  the  colder  part  of  the  temperate  zone.  This  &ct  is  as 
plain  as  the  other  fact,  that  the  local  distribution  of  boulders  has 
reference  to  high  mountain  ranges,  to  groups  of  land  raised  above 
the  level  of  the  sea  into  heights,  the  temperature  of  which  is  lower 
than  the  surrounding  plains.  And  what  is  still  more  astonishing, 
the  extent  of  the  local  boulders,  from  their  centre  of  distribution, 
reaches  levels,  the  mean  annual  temperature  of  which  corresponds 
in  a  surprising  manner  with  the  mean  annual  temperature  of  the 
southern  limit  of  the  northern  erratics. 

We  have,  therefore,  in  this  agreement  a  strong  evidence  in  favcnr 
of  the  view  that  both  the  phenomena  of  local  mountain  erratics  in 
Europe  and  of  northern  erratics  in  Europe  and  America  have 
probably  been  produced  by  the  same  cause. 

Ihe  chief  difficulty  is  in  conceiving  the  possiUlity  of  the  formation  of 
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»  sheet  of  ice  sufficiently  large  to  carry  the  northern  erralaos  into  their 
present  limits  of  dlstribufion ;  bat  this  difficulty  is  greatly  removed 
when  we  can  trace,  as  in  the  Alps,  the  progress  of  the  boulders 
under  the  same  aspect  from  the  glaciers  now  existmg,  down  into 
regions  where  they  no  longer  e»st,  but  where  the  boulders  and  other 
phenomena  attending  their  transportation  show  distinctly  that  they 
once  existed. 

Without  extending  further  this  argumentation,  I  would  call  the 
attention  of  the  unprejudiced  observer  to  the  fact,  that  those  who 
advocate  currents  as  the  cause  of  the  transportation  of  erratics,  have, 
up  to  this  day,  failed  to  show,  in  a  single  instance,  that  currents  can 
produce  all  the  different  phenomena  connected  with  the  transporta- 
tion  of  the  boulders  which  are  observed  everywhere  in  the  Alps,  and 
which  are  still  daily  produced  there  by  the  small  glaciers  yet  in 
existence.  Never  do  we  find  that  water  leaves  the  boulders  which  it 
carries  along  in  regular  walk  of  mixed  materiak ;  nor  do  currents 
anywhere  produce  upon  the  hard  rocks  in  situ  the  peculiar  grooves 
and  scratches  which  we  see  everywhere  under  the  glacier  and  within 
the  limits  of  their  ordinary  oscillations. 

Water  may  polish  the  rocks,  but  it  nowhere  leaves  straight 
scratches  upon  their  surfisu^e ;  it  may  furrow  them,  but  these  furrows 
are  sinuous,  acting  more  powerfully  upon  the  soft  parts  of  the  rocks 
<Mr  fissures  already  existmg;  whilst  glaciers  smooth  and  level  um- 
formly,  the  hardest  parts  equally  with  the  softest,  and,  like  a  hard 
file,  rub  to  uniform  continuous  surfaces  the  rocks  upon  which  they 
move. 

But  now  let  us  return  to  our  special  subject,  the  erratics  of  North 
America. 

The  phenomena  of  drift  are  more  complicated  about  Lake  Supe- 
rior than  I  have  seen  them  anywhere  else ;  for,  besides  the  general 
phenomena  which  occur  everywhere,  there  are  some  peculiarities 
noticed  which  are  to  be  ascribed  to  the  lake  as  such,  and  which  we 
do  not  find  in  places  where  no  large  sheet  of  water  has  been  brought 
into  contact  with  the  erratic  phenomena.  In  the  first  place,  we 
notice  about  Lake  Superior  an  extensive  tract  of  polished,  grooved 
and  scratched  rocks,  wUch  present  here  the  same  uniform  character 
which  they  have  everywhere.  As  there  is  so  little  dispotttioQ,  among 
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BO  many  otherwise  intelfigent  geologists,  to  petceire  tiie  ftcts  as  the j 
are,  whenever  they  bear  upon  the  question  of  drift,  I  cannot  but 
l^peat,  what  I  have  already  mentioned  more  than  cnoe,  but  what  I 
have  observed  agfdn  here  over  a  tract  of  some  fifteen  hundred 
miles,  that  the  rocks  are  everywhere  smoothed,  rounded,  grooved 
ind  furrowed  in  a  uniform  direction.  The  heterogeneous  materials 
of  which  the  rocks  consist  are  cut  to  one  continuous  uniform  level, 
showing  plainly  that  no  difference  in  the  polish  and  abraoon  can  be 
attributed  to  the  greater  or  less  resistance  on  the  part  of  the  rocks, 
but  that  a  continuous  rasp  cut  down  everything,  adapting  itself,  how- 
ever, to  the  general  undulations  of  the  country,  but  nevertheless 
showing,  in  this  close  adaptation,  a  most  remarkable  continuity  in 
its  action. 

That  the  power  wluch  produced  these  phenomena  moved  in  tha 
mm  from  north  to  south,  is  distinctiy  shown  by  tiie  form  of  tiie  hills, 
which  present  abrupt  slopes,  rough  and  sharp  comers  towards  the 
south,  while  they  are  all  smoothed  off  towards  the  north. 

Indeed,  here,  as  in  Norway  and  Sweden,  there  is  on  idl  the  hills  a 
lee^ide  and  a  strike-side.  As  has  been  observed  in  Norway  said 
Sweden,  the  polishing  is  very  perfect  in  many  [daces,  sometimes 
strictiy  as  brilliant  as  a  polished  metallic  surface,  and  everywhere 
these  surfaces  are  more  or  less  scratched  and  furrowed,  and  both 
Scratches  and  furrows  are  rectilinear,  crossing  each  other  under 
various  angles :  however,  never  varying  many  points  of  the  compass 
on  the  same  spot,  but  in  general  showing  that  where  there  are 
deviations  from  the  most  prominent  direction,  they  are  influenced  by 
the  undulations  of  the  soil.  It  has  been  said,  that  the  main  direction 
of  these  striae  was  from  north-west  to  south-east,  but  I  have  found  it 
as  often  strictiy  from  north  to  south,  or  even  from  north-east  to 
south-west ;  and  if  we  are  to  express  a  general  result,  we  should  say 
that  the  direction,  assigned  by  all  our  observations  to  the  various 
scratches,  tends  to  show  that  they  have  been  formed  under  the  influ- 
ence of  a  movement  from  north  to  south,  varying  more  or  less  to  the 
east  and  west,  according  to  local  influences  in  the  undulations  of  the 
soil.  It  is,  indeed,  a  very  important  fact,  that  scratches  which  seem 
to  have  been  produced  at  no  great  intervals  from  each  other,  are  not 
abs(dutely  parallel,  bat  may  diverge  for  ^Hk^  fifteen,  or  more  degrsea. 


There  is  one  feature  in  these  phenomena,  howereri  in  which  we 
never  observe  any  variation.  The  continiiitj  of  these  lines  b  abso* 
Intel/  the  same  everywhere.  Thej  are  rectilinear  and  continuoaS| 
nod  cannot  be  better  compared  than  with  the  effects  of  stones  or 
pther  hard  materials  dragged  in  the  same  direction  upon  flat  or  roU- 
iitg  surfaces;  they  form  simple  scratches  extending  for  yards  in 
straight  lines,  or  breaking  off  for  a  short  space  to  continue  again  in  a 
ptrught  line  in  the  same  direction,  just  as  if  interrupted  by  a  jerk. 
Xliere  are  also  deeper  scratches  of  the  same  kind,  presenting  the 
same  phenomena,  only,  perhaps,  traceable  for  a  greater  distance 
than  the  finer  ones.  These  scratches,  instead  of  appearing  like  the 
tracing  of  diamonds  upon^ass,  as  the  former  do,  would  rather  assume 
the  appearance  of  a  deeper  groove,  made  by  the  point  of  a  graver,  or 
perhaps  stall  more  closely  resemble  the  scratches  which  a  cart-whed 
would  produce  upon  polished  marble,  if  the  wheel  were  chained,  and 
Marse  sand  spread  over  the  floor.  The  appearance  of  the  rock, 
crushed  by  the  moving  mass,  is  especially  distinct  in  limestone  rocks, 
where  grooves  are  seldom  nicely  cut,  but  present  the  appearance  of 
a  violent  pressure  combined  with  the  grooving  power,  thus  giving  to 
the  groove  a  character  which  is  quite  peculiar,  and  which  at  once 
jtrikes  an  observer  who  has  been  fiekmiliar  with  its  characteristio 
aspect.  Now,  I  do  not  know  upon  what  the  assertions  of  some 
geologists  rest,  that  gravel  moved  by  water  under  strong  heavy 
.currents  will  produce  similar  effects.  Wherever  I  have  gone  since 
studying  these  phenomena,  I  have  looked  for  such  cases,  and  have 
never  yet  found  modem  gravel  currents  produce  anything  more  than 
a  smooth  surface  with  undulating  furrows  following  the  cracks  in  the 
rocks,  or  hollowing  their  softer  parts ;  but  continuous  stridght  lines, 
especially  such  crushed  lines  and  straight  furrows,  I  have  never 
seen. 

When  we  know  how  extensive  the  action  of  water  carrying  mud 
and  gravel  is  on  every  shore  and  in  every  water  current, — when  we 
san  trace  this  action  almost  everywhere,  and  nowhere  find  it  similar 
to  the  phenomena  just  described,  I  cannot  imagme  upon  what  ground 
these  phenomena  are  still  attributed  to  the  agency  of  currents.  This 
is  the  less  rational  as  we  have  at  present,  in  all  high  mountain  chains 
of  the  temperate  zone,  other  agmts,  the  glaciers,  producing  these 
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▼ery  same  phenomena,  with  precisely  the  same  characters,  to  wUch, 
tiierefore,  a  sound  philosophy  should  ascribe,  at  least  conditionally, 
the  northern  and  Alpine  polished  surfaces,  and  scratched  and  grooved 
rocks,  or  at  least  acknowledge  that  the  effect  produced  by  the  ao> 
tion  of  glaciers  more  nearly  resembles  these  erratic  phenomena  than 
does  that  which  results  from  the  action  of  currents.  But  such  ib  the 
prejadice  of  many  geologists,  that  those  keen  faculties  of  distinction 
and  generalization,  that  power  of  superior  perception  and  discrimina- 
tion which  have  led  them  to  make  such  brilliant  discoveries  in  geology 
in  general,  seem  to  abandon  them  at  once  as  soon  as  they  look  at  the 
erratics.  The  objection  made  by  a  venerable  geologist,  that  the  cold 
required  to  form  and  preserve  such  glaciers,  for  any  length  of  time, 
would  freeze  him  to  death,  is  as  childish  as  the  apprehension  that  the 
heavy  ocean  currents,  the  action  of  which  he  sees  everywhere,  mij^t 
have  swept  him  away.* 

Now  that  these  phenomena  have  been  observed  extensively,  we 
may  derive  also  some  instruction  from  the  limits  of  their  geographi- 
cal extent.  Let  us  see,  therefore,  where  these  polished,  scratched 
and  furrowed  rocks  have  been  observed. 

In  the  first  place  they  occur  everywhere  in  the  north  within  cer- 
tain limits  of  the  arctics,  and  through  the  colder  parts  of  the  tem- 
perate zone.  They  occur  also  in  the  southern  hemisphere,  witlun 
parallel  limits,  but  in  the  plains  of  the  tropics,  and  even  in  the 
warmer  parts  of  the  temperate  zone  we  find  no  trace  of  these  plie- 
nomena,  and  nevertheless  the  action  of  currents  could  not  be  leas 
there,  and  could  not  at  any  time  have  been  less  there  than  in  the 
colder  climates.  It  is  true,  similar  phenomena  occur  in  Central 
Europe  and  have  been  noticed  in  Central  Asia,  and  even  in  the 
Andes  of  South  America,  but  these  always  m  higher  regions,  at 
definite  levels  above  the  surface  of  the  sea,  everywhere  indicating  a 
connection  between  their  extent  and  the  colder  temperature  of  the 
pla^  over  which  they  are  traced. 

More  recently,  a  step  towards  the  views  I  entertain  of  tins  subject, 
has  been  made  by  those  geologists  who  would  ascribe  them  to  tiie 
agency  of  icebergs.     Here,  as  in  my  glacial  theory,  ice  is  made 
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the  agent ;  floating  ice  is  supposed  to  have  ground  and  polished  ih# 
snr&ces  of  rocks,  while  I  consider^  them  to  have  been  acted  up<m  bj 
terrestrial  glaciers.  To  settle  this  difference  we  have  a  test  which  is 
•8  irresistible  as  the  other  arguments  already  introduced. 

Let  us  investigate  the  mode  of  action,  the  mode  of  transportation 
of  icebergs,  and  let  us  examine  whether  this  cause  is  adequate  to 
produce  phenomena  for  which  it  is  made  to  account.  As  mentioned 
above,  the  polished  surfaces  are  continuous  over  hills,  and  in  depres- 
aons  of  the  soil,  and  the  scratches  which  run  over  such  undulating 
snr&ces  are  nevertheless  continuous  in  straight  lines.  If  we  imagine 
icebergs  moving  upon  shoals,  no  doubt  they  would  scratch  and 
polish  the  rocks  in  a  way  similar  to  moving  glaciera.  But  upon  such 
grounds  they  would  sooner  or  later  be  stranded,  and  if  they  remsun- 
ed  loose  enough  to  move,  they  would,  in  their  gyratory  movements, 
produce  curved  lines,  and  mark  the  spots  where  they  had  been 
0lranded  with  particular  indications  of  their  prolonged  action.  But 
nowhere  upon  arctic  ground  do  we  find  such  indications.  Every- 
where the  polished  and  scratched  surfaces  are  continuous  in  stnught 
juxtaposition. 

Phenomena  analogous  to  those  produced  by  icebergs  would  only 
be  seen  along  the  sea-shores ;  and  if  the  theory  of  drifted  icebergp 
were  correct,  we  should  have,  all  over  those  continents  where  erratic 
phenomena  occur,  indications  of  retreatbg  shores  as  far  as  the  erratic 
phenomena  are  found.  But  there  is  no  such  thing  to  be  observed 
over  the  whole  extent  of  the  North  American  continent,  nor  over 
Northern  Europe  and  Asia,  as  far  as  the  northern  erratics  extend* 
From  the  arctics  to  the  southernmost  limit  of  the  erratic  distribu- 
tion, we  find  nowhere  the  indications  of  the  action  of  the  sea  ai 
directly  connected  with  the  production  of  the  erratic  phenomena. 
And  wherever  the  marine  deposits  rest  upon  the  polished  surfaces 
of  ground  and  scratched  rocks,  they  can  be  shown  to  be  deposits 
formed  since  the  grooving  and  polishing  of  the  rocks,  in  conseqilence 
of  the  subsidence  of  those  tracts  of  land  upon  which  such  deposits 
occur. 

Again,  if  we  take  for  a  moment  into  consideration  the  immense 
extent  of  land  covered  by  erratic  phenomena,  and  view  them  as 
produced  by  drifted  icebergs,  we  must  acknowledge  that  the  ice- 
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Itergs  of  ibe  jreienJt  period  at  least,  are  insafficient  to  account 
Ibr  them,  as  they  are  limited  to  a  narrower  zone.  And  to  bring 
icebergs  in  any  way  within  the  extent  which  would  answer  fer 
the  extent  of  the  distribntion  of  erratics,  we  must  assume  that 
the  northern  ice  fields,  from  which  these  icebergs  could  be  detach- 
ed and  float  southwards,  were  much  larger  at  the  time  they  pro- 
duced such  exteufflve  phenomena  than  they  are  now.  That  is  to 
iMky,  we  must  assume  an  ice  period ;  and  if  we  look  into  the  circum- 
stances we  shaD  find  that  this  ice  period,  to  answer  to  the  phenome- 
na, should  be  nothing  less  than  an  extensive  cap  of  ice  upon  both 
)K)les  This  is  the  very  theory  which  I  advocate  ;  and  unless  the 
advocates  of  an  iceberg  theory  go  to  that  length  in  their  premises,  1 
Tenture  to  say,  without  fear  of  contradiction,  that  they  will  find  the 
source  of  their  icebergs  fall  short  of  the  requisite  conditions  which 
fliey  must  assume,  upon  due  consideration,  to  account  for  the  whole 
phenomena  as  they  have  really  been  observed. 

But  without  discussing  any  farther  the  theoretical  views  of  the 
question,  let  me  describe  more  minutely  the  facts  as  observed  on  the 
northern  shores  of  Lake  Superior.  The  polished  surfaces,  as  such, 
are  even,  undulating,  and  terminate  always-  above  the  rough  lee^de 
turned  to  the  south,  unless  upon  gentle  declivities,  where  the  polish- 
ed surfaces  extend  in  unbroken  continuity  upon  the  southern  surfaces 
of  the  hills,  as  well  as  upon  their  northern  slopes.  On  their  eastern 
and  western  flanks,  shallow  valleys  running  east  and  west  are  as 
uniformly  polished  as  those  which  run  north  and  south ;  and  thb  fact 
is  more  and  more  evident,  wherever  scratches  and  furrows  are  also 
well  preserved  and  distinctly  seen,  and  by  their  bearings  we  can 
^certain  most  minutely,  the  direction  of  the  onward  movement  which 
produced  the  whole  phenomena.  Nothing  is  more  striking  in  this 
respect  than  the  valleys  or  depressions  of  the  soil  running  east  and 
west,  where  we  see  the  scratches  crossing  such  undulations  at  rig^t 
Imgles,  descending  along  the  southern  gentle  slope  of  a  hill,  travers- 
ing the  flat  bottom  below,  and  rising  again  up  the  next  hill  south,  in 
unbroken  continuity.  Examples  of  the  kind  can  be  seen  everywhere 
in  those  narrow  inlets,  with  shallow  waters  intersecting  the  innumera- 
ble highlands  along  the  northern  shores  of  Lake  Superior,  where  the 
scratches  and  farrows  can  be  traced  under  water  from  one  shore  to 
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liie  o4her,  and  where  they  at  timee  ascend  steep  hiDs,  winoh  they 
cross  at  right  angles  along  their  northern  slope,  even  when  the 
■onthem  slope,  not  steeper  in  itself,  faces  the  soath  with  rough 
aecarpmj^nts. 

The  scratches  and  farrows,  though  generally  running  north  and 
aouth,  and  deviating  slightly  to  the  east  and  west,  present  in  various 
places  remarkable  anomalies,  even  in  tiieir  general  course  along  the 
eastern  shore  of  the  lake.  Between  Michi[HCotin  and  Sault  St. 
Marie  we  more  frequently  see  a  deflection  to  the  west  than  a  due 
north  and  south  course,  which  is  rather  normal  along  the  northern 
shore  proper,  between  Michipicotin  and  other  islands,  and  from  the 
Pic  to  Fort  William ;  the  deep  depression  of  the  lake  being  no  doubt 
the  cause  of  such  a  deviation,  as  large  masses  of  ice  could  accumu- 
late in  this  extensive  hollow  cavity  before  spreading  again  more  uni- 
fermly  beyond  its  limits.  To  the  oscillations  of  the  whole  mass  in  its 
southerly  movement,  according  to  the  inequalities  of  the  sur&cei, 
we  must  ascribe  the  crossing  of  the  straight  lines  at  acute  angles,  as  we 
observe  also  at  the  present  day  under  the  glaciers,  as  they  swell  and 
subside,  and  hence  meet  with  higher  and  lower  obstacles  in  their 
irregular  course  between  the  Alpine  valleys. 

In  deep,  narrow  chasms,  however,  we  find  now  and  then  greater 
deviations  from  the  normal  direction  of  the  strisB,  where  considerable 
masses  of  ice  could  accumulate,  and  move  between  steep  walls  under  a 
lateral  pressure  of  the  masses  moving  onwards  from  the  north.  Such  a 
chasm  is  seen  between  Spar  Island  and  the  main  land  opposite  Prince's 
Location,  south  of  Fort  William,  where  the  furrows  and  scratches  run 
neariy  east  and  west.  But  here  also,  there  is  no  tumultuous  disturb* 
wee  in  the  continuation  of  the  phenomena,  such  as  would  occur  if  ice- 
bergs were  floated  and  stranded  against  the  southern  barrier.  The 
same  continuity  of  even,  polished  surfaces,  with  their  scratches  and 
furrows,  previdls  here  as  elsewhere.  The  angles  which  these  scratches 
form  with  each  other  are  very  acute,  generally  not  exceeding  10^  ; 
but  at  times  they  diverge  more,  forming  angles  of  15^,  20°  and  25°. 
In  a  few  instances,  I  have  even  found  localities  where  they  crossed 
each  other  at  an^es  of  no  less  than  30° ;  but  these  are  rare  excep- 
tions. It  may  sometimes  be  noticed  that  the  lines  running  in  one 
direction  fSoorm  a  system  by  tiiemselves,  varying  very  littie  firom  strict 
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parallelism  witli  each  other,  bat  oroeaing  another  sjBtem,  more  or  leoi 
strongly  marked,  of  other  lines  equally  parallel  ?rith  each  other.  At 
other  times,  a  system  of  lines,  strongly  marked  and  diverging  Tory 
slightly,  seem  to  pass  over  another  system,  in  which  the  Imes  form 
Tarioos  angles  with  each  other.  Again,  there  are  places, — ^and  this 
is  the  most  common  case, — ^where  the  lines  diverge  sli^tly,  following, 
however,  generally  one  main  oUrection,  which  is  crossed  by  fewer 
lines,  forming  more  open  angles.  These  dififerencea,  no  doubt,  indi- 
cate various  oscillations  in  the  movement  of  ike  mass  which  produced 
the  lines,  and  show  probably  its  successive  action,  with  more  or  leas 
iitensity,  upon  the  same  point  at  successive  periods,  in  accordance 
with  the  direction  of  tiie  moving  force  at  each  interval.  The  same 
Tariati(His  within  precisely  the  same  limits  may  be  noticed  in  our  day 
on  the  mar^  of  tiie  glaciers  juroduced  by  the  increase  or  diminutioo 
of  the  bulk  df  their  mass,  and  the  changes  in  the  rate  of  their  mov^ 
ment 

The  loose  materials  which  produced,  in  their  onward  movement 
under  tiie  pressure  f  ce,  such  polishing  and  grooving,  consisted  6t 
various  sized  boulders,  pebbles  and  gravels,  down  to  the  most  minute 
sand  and  loamy  powder.  Accumulations  of  such  materials  are  found 
everywhere  upon  these  smooth  surfaces,  and  in  their  arrangement 
they  present  everywhere  the  most  striking  contrast  when  compared 
with  deposits  accumulated  under  the  agency  of  water.  Indeed,  we 
nowhere  find  this  glacial  drift  regularly  stratified,  being  everywhere 
irregular  accumulations  of  loose  materials,  scattered  at  random  with- 
out selection,  the  coarsest  and  most  minute  particles  being  jnled 
irregularly  in  larger  or  smaller  heaps,  the  greatest  boulders  standing 
sometimes  uppermost,  or  in  the  centre,  or  in  any  position  among 
smaller  pebbles  and  impalpable  powder. 

And  these  materials  themselves  are  scratched,  polished  and  fur- 
rowed, and  the  scratches  and  furrows  are  rectilinear  as  upon  the 
rocks  in  9itu  underneath,  not  bruised  simply,  as  the  loose  materials 
carried  onward  by  currents  or  driven  against  the  shores  by  the  tides, 
but  regularly  scratched,  as  fragments  of  hard  materials  would  be  if 
tiiey  had  been  fietstened  during  tlteir  firiction  against  each  other,  just 
as  we  observe  them  upon  the  lower  surface  of  glaciers  where  all  the 
loose  materials  set  in  ice,  as  stones  in  their  setting,  are  pxessed  and 
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robbed  agunsi  vnderijing  rods.  But  the  aetting  here  bdng  simplj 
ice,  these  loose  mafeeriab,  bat  at  one  time  and  movable  another,  and 
fixed  and  loosened  again,  hare  nibbed  against  the  rock  below  in  all 
possible  poations ;  and  hence  not  only  their  roonded  fonn,  but  also 
their  rectilinear  grooving.  How  such  grooves  could  be  produced 
under  the  action  of  currents,  I  leave  to  the  advocates  of  such  a 
theory  to  show,  as  soon  as  they  shall  be  prepared  for  it 

I  should  not  omit  here  to  mention  a  &ct  which,  in  my  opinion,  has 
a  great  theoretical  importance,  namely,  that  in  the  n<»rthem  erratics, 
even  the  largest  boulders,  as  far  as  I  know,  are  rounded,  and 
scratched  and  polished,  at  least,  all  those  which  are  found  beyond 
the  immediate  vicinity  of  the  higher  mountain  ranges ;  showing  that 
the  accumulations  of  ice  which  moved  the  northern  erratics  covered 
the  whole  country ;  and  this  view  is  sustained  by  another  set  of  fiusts 
equally  important,  namely,  that  the  highest  ridges,  the  highest 
rugged  mountiuns,  at  least,  in  this  continent  and  north  of  the  Alps  in 
Europe,  are  as  completely  polished  and  smoothed  as  the  lower  lands, 
and  only  a  very  few  peaks  seem  to  have  risen  above  the  sheet  of  ice ; 
whilst,  in  the  Alps,  the  summits  of  the  mountuns  stand  generally 
above  these  accumulations  of  ice,  and  have  supplied  the  surface  of 
the  glaciers  with  large  numbers  of  angular  boulders,  which  have  been 
carried  upon  the  back  of  glaciers  to  the  lower  valleys  and  adjacent 
j^ns  without  losing  their  angular  forms. 

With  respect  to  the  irregular  accumulation  of  drift-materials  in  the 
north,  I  may  add  that  there  is  not  only  no  indication  of  stratificati<m 
among  them,  such  unquestionably  as  water  would  have  left,  but 
that  the  very  nature  of  these  materials  shows  plidnly  that  they  are  of 
terrestrial  ori^ ;  for  the  mud  which  sticks  between  them  adheres  to 
all  the  little  roughnesses  of  the  pebbles,  fills  them  out,  and  has  the 
peculiar  adhesive  character  of  the  mud  ground  under  the  glaciers, 
and  di&ring  entirely  in  that  respect  from  the  gravels  and  pebbles 
and  sands  washed  by  water  currents,  which  leave  each  pebble 
clean,  and  never  form  adhering  masses,  unless  penetrated  by  an 
infiltration  of  limestone. 

Another  important  fact  respectmg  this  glacial  drift  consists  in 
the  universid  s^sence  of  marine  as  well  as  freshwater  fossils  in  its 
interior,  a  fact  which  strengthens  the  view  that  they  have  been 


its  UMM  mr^am. 

Memaolatei]  by  tbo  tgsaej  of  sfanotly  temftrial  gUrien ;  socli  is, 
at  least,  the  case  ereiywhere  far  from  the  sea-ahora,  Bntwe  may 
oonclude  tliat  ^eee  uicient  glaoien  reached,  upon  yariooa  pointa,  tha 
seo-ahore  at  the  time  of  their  greatest  extension,  jnst  as  they  do  at 
present  in  Spitzbergen  antt  other  arctic  shores ;  and  that  therefore, 
In  such  proximity,  pheDomeaa  of  contact  shonld  be  obserred,  indi- 
oating  the  onward  movement  of  glacial  material  into  &e  ocean,  sncb 
as  the  acoumnlation  within  tiiese  materials  of  marine  fossil  remuns, 
and  also  the  influence  of  the  tidal  movements  npon  them.  And  nov 
snch  ie  really  the  case.  Nearer  tfae  sesrshores  we  observe  distinctly, 
in  some  accumulations  of  the  drift,  fiunt  indications  of  the  action  of 
tlie  tide  reaching  the  lower  sarface  of  glaciers,  and  the  remodeling, 
to  some  extent,  of  the  materials  which  tliere  poured  into  the  sea.  A 
beautiful  example  of  the  kind  may  be  observed  near  Gambridgo, 
along  Charles  lUver,  not  far  from  Uotint  Anban,  where  tbe  onstrath 


fied  glacial  drift  (a)  |fl-esenta  m  its  upper  masses  strictly  the  charao- 
ters  of  true  terrestrial  glacial  accumulation,  but  ^ows  underneath 
taiat  indications  (6}  of  the  action  of  tides.  Above,  regular  tidal 
strata  (c)  are  observed,  formed  probably  after  the  masses  below  had 
sabsided.  The  surface  of  this  accumulation  is  covered  with  soil  (rf). 
The  period  at  which  these  phenomena  took  place  cannot  be  fully 
detemuned,  nor  is  it  easy  to  ascertain  whetiier  all  glacial  drift  ig 
contemporaneous.  It  would  seem,  however,  as  if  the  extensive  accu- 
mulation of  drift  all  around  the  northern  pole  in  Europe,  Asia  and 
America  was  of  the  same  age  as  tiie  erratics  of  Hie  Alps.  The  cli- 
ttatic  circtuDstaoces  capable  of  accamnlating  soch  large  masses  ef 


m  snnmd  the  hotA  pde<,  kirmg.*  no  doobt^  eztBiMled  tiieir  inflaeme 
awer  the  tempente  wme^  md  pfrohably  pft>diioed,  in  high  moantftin 
fSnuns,  as  tiie  Alps,  the  Prronees,  tiie  Black  Forest,  and  the  Vosgea, 
Boeh  accnmnlatiaiiB  of  mow  and  ice,  as  may  hare  produced  the  erratie 
phenomena  of  ihoee  distnets.  But  extBDBiTe  changes  most  hare 
taken  place  in  the  appearance  of  the  continents  orer  which  we  trace 
erratic  {dienomena,  since  we  observe  in  the  Old  World,  as  well  as  in 
ITortii  America,  extensive  stratified  deposits  containing  f(ma\s  which 
TOBt  upon  tiie  erratics ;  and  as  we  have  all  poarible  good  reasons  and 
ntis£Eictorv  evidence  for  admitting  timt  the  erratics  were  transported 
hj  iiie  agency  of  terrestrial  glaciers,  and  that  tiierefore  the  tracts  of 
hmd  over  which  thev  occur,  stood  at  timt  time  above  the  level  of  tiie 
aea,  we  are  led  to  the  eondoRon  timt  these  continents  have  subsided 
nice  that  period  below  the  level  of  the  sea,  and  that  over  their 
inmidaled  portions  animal  life  has  spread,  remains  of  organised  beings 
bftve  been  aeonmdated,  which  are  now  fbond  in  a  fosnl  state  in  the 
deposits  formed  nnder  those  sheets  of  water. 

Buch  deposits  occnr  at  various  levels  in  difierent  parts  of  North 
America.  Thej  have  been  noticed  about  Montreal,  on  the  shores  of 
Lake  Champlatn,  in  Maine  and  also  in  Sweden  and  Russia ;  and, 
what  is  most  important,  they  are  not  everywhere  at  the  same  absolute 
level  above  the  sur&ce  of  the  ocean,  showing  that  both  the  subsidence, 
■nd  the  subsequent  upheaval  which  has  again  brought  them  above 
Hie  level  of  the  sea,  have  been  unequal ;  and  that  we  should  there- 
fore be  very  cautious  in  our  inferences  respecting  both  the  continental 
drcumstances  under  which  tiie  ancient  glaciers  were  formed,  and  abo 
the  extent  of  the  sea  afterward,  as  compared  with  its  present  limtts. 

The  contrast  between  the  unstratified  drift  and  the  subsequently 
atratified  deposits  is  so  great,  that  tiiey  rest  everywhere  unconform- 
ably  u[K>n  each  other,  showing  cUstinctiy  the  difference  of  the  agency 
tmder  wUch  they  were  accumulated.  Hiis  unconformable  superpori- 
tion  of  marine  drift  upon  glacial  drift  is  also  beautifully  shown  at  the 
above  mentioned  locality  near  Cambridge.  (See  Diagram.)  In  thlh 
ease  the  action  of  tides  in  tiie  accumulatiofi  of  the  stratified  materish 
w  plainly  seen. 

The  various  heights  at  wUch  these  stratified  deporfts  occur,  abo^ 
llie  level  of  the  aea,  show  pbady ,  liial  since  ilteir  accumulation,  tin 
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main  land  has  been  lifted  above  the  ocean  at  different  rates  in  differ- 
ent parts  of  the  countrj ;  and  it  would  be  a  most  important  investi- 
gation to  have  their  absolute  level,  in  order  more  fully  to  ascertain 
ttie  last  changes  which  our  continents  have  undergone. 

From  the  above  mentioned  facts,  it  must  be  at  once  obvious  that 
the  various  kinds  of  loose  materials,  all  over  the  northern  hemisphere, 
have  been  accumulated,  not  only  under  different  circumstances,  but 
during  long-continued  subsequent  distinct  periods,  and  that  great 
changes  have  taken  place  since  their  depoedtion,  before  the  present 
state  of  things  was  fully  established. 

To  the  first  period, — the  ice  period,  as  I  have  called  it, — ^belong 
all  the  phenomena  connected  with  the  transportation  of  erratic  bould- 
ers, the  polishing,  scratching  and  furrowing  of  the  rocks  and  the 
accumulation  of  unstratified,  scratched,  and  loamy  drift.    During  that 
period,  the  mm  land  seems  to  have  been,  to  some  extent  at  least, 
higher  above  the  level  of  the  sea  than  now  ;  as  we  observe,  on  the 
shores  of  Great  Britun,  Norway  and  Sweden,  as  well  as  onthe  east- 
em  shores  of  North  America,  the  polished  surfaces  dipping  under 
the  level  of  the  ocean,  which  encroaches  everywhere  upon  the  erratics 
proper,  effisu^es  the  polished  surfaces  and  remodels  the  glacial  drift. 
During  these  periods,  large  terrestrial  animals  lived  upon  both  conti- 
nents, the  fossil  remains  of  which  are  found  in  the  drift  of  Siberia, 
as  well  as  of  this  continent.     A  fossil  elephant  recentiy  discovered  in 
Vermont  adds  to  the  resemblance,  already  pointed  out,  between  the 
northern  drift  of  Europe  and  that  of  North  America ;  for  fossils  of 
that  genus  are  now  knovm  to  occur  upon  the  northernmost  point  of 
the  western  extremity  of  North  America,  in  New  England,  in  North- 
em  Europe,  as  well  as  all  over  Siberia. 

To  the  second  period  we  would  refer  the  stratified  deposits  resting 
upon  drift,  which  indicate  that  during  their  deposition  the  northern 
continent  had  again  extensively  subsided  under  the  surface  of  the 
ocean. 

During  this  period,  animals,  identical  with  those  which  occur  in 
the  northern  seas,  spread  widely  over  parts  of  the  globe  which  are 
now  again  above  the  level  of  the  ocean.  But,  as  this  last  elevation 
seems  to  have  been  gradual,  and  is  even  still  going  on  in  our  day, 
there  is  no  possibility  of  tracing  more  precisely,  at  least  for  the 
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present,  the  Hmit  between  that  epoch  and  the  present  state  of  things. 
Their  continuity  seems  almost  demonstrated  by  the  identity  of  fossil 
diells  found  in  these  stratified  deposits,  with  those  now  living  along 
the  present  shores  of  the  same  continent,  and  by  the  fact  that  changes 
in  the  relative  level  between  sea.  and  main  land  are  still  going  on  in 
oar  day. 

Indications  of  such  relative  changes  between  the  level  of  the 
waters  and  the  land  are  also  observed  about  Lake  Superior.  And 
here  they  assume  a  very  peculiar  character,  as  the  level  of  the  lake 
itself,  in  its  relation  to  its  shores,  is  extensively  changed. 

All  around  Lake  Superior  we  observe  terraces  at  different  levels ; 
and  these  terraces  vary  in  height,  from  a  few  feet  above  the  present 
level  of  the  lake,  to  several  hundred  feet  above  its  surface,  presenting 
everywhere  undoubted  evidence,  that  they  were  formed  by  the 
waters  of  the  lake  itself. 

As  everywhere  the  lake  shores  are  strewed  with  sand  and  pebbles 
stranded  within  certain  limits  by  the  waves,  the  lowest  accumulations 
of  loose  materials  remain  within  the  action  of  heavy  storms,  and 
within  such  limit  they  are  entirely  deprived  of  vegetation. 

Next,  another  set  of  beaches  is  observed,  consisting  generally  of 
coarser  materials,  fbnmng  shelves  above  the  reach  of  even  the  severest 
storms,  as  shown  by  the  scanty  cryptogamous  vegetation,  and  a  few 
small  herbaceous  plants  which  have  grown  upon  them. 

Next,  other  beaches,  retreating  more  and  more  from  the  shores, 
are  observed,  upon  which  an  older  vegetation  is  traced,  consisting  of 
shrubs,  small  trees,  and  a  larger  number  of  different  plants,  among 
which  extenave  carpets  of  wonderful  lichens  sometimes  spread  over 
large  surfaces  of  greater  extent.  And  the  gentle  slope  of  some  of 
the  terraces  shows  that  the  lake  must  have  stood  at  this  level  for  a 
longer  time,  as  higher  banks  rise  precipitously  above  them,  consisting 
also  of  loose  materials,  which  must  have  been  worn  out  and  washed 
awaj,  for  a  considerable  time,  by  the  action  of  the  waves  firom  the 
lake.  In  such  a  manner,  terrace  above  terrace  may  be  observed, 
in  retreating  sheltered  bays  or  along  protected  shores,  over  exten- 
sive tracts ;  sometimes  two  or  three  in  close  proximity,  perhaps 
within  twenty  to  fifty  feet  of  each  other ;  and  agam,  extensive  &t 
shores,  spreading  above  to  another  abrupt  bank,  making  the  former 
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shore,  above  which  other  and  other  terraces  are  seen ;  six,  ten,  eren 
fifteen  such  terraces  may  be  distinguished  on  one  spot,  forming,  as  it 
were,  the  steps  of  a  ^gantic  amphitheatre.  The  most  remarkable  cf 
all  the  amphitheatres  has  been  sketched  bj  Mr.  Cabot,  and  forms  the 
firontispiece  to  this  volume.  Its  height  has  been  determined  by  Mr. 
Logan,  in  his  Geographical  Report  of  Canada,  page  10,  where  it  is 
minutely  described.  I  therefore  refer  to  this  account  for  further  de- 
tittls.  I  would  only  mention  here,  that  the  first  shelf,  within  Uie  reach 
of  the  lake,  consists  of  minute  sand,  and  forms  a  narrow  strip  of  sterile 
ground  along  the  water-edge ;  next,  we  have  a  slope  of  about  10^,  fol- 
lowed by  a  flat  terrace,  extending  for  nearly  ^fifty  paces  to  a  seconl 
very  steep  slope,  about  26^  and  30^  inclination ;  then,  a  sloping  tex^ 
race  with  an  inclination  of  near  16^,  stretching  for  eighty  to  a  hundred 
paces,  above  which  rises  another  steep  slope  of  20^,  beyond  which 
an  extensive  flat,  slightly  sloping,  extends  for  several  hundred  paceSi 
crovmed  by  some  irregular  ridges  at  its  summit,  and  along  the  rocky 
ledges  which  form  the  bay  at  the  bottom  of  which  this  high  gravel 
bank  rises. 

In  connection  with  these  lake  terraces,  we  must  consider  also  the 
river  terraces  which  present  similar  phenomena  along  their  banks  all 
aroimd  the  lake,  with  the  dificrence  that  they  slope  gradually  along 
the  water  courses,  otherwise  resembling  in  their  composition  the  lake 
terraces,  which  are  altogether  composed  of  remodeled  glacial  drift, 
which,  from  the  influence  of  the  water  and  their  having  been  rolled 
on  the  shores,  have  lost,  more  or  less,  their  scratches  and  polished  ap- 
pearance, and  have  assumed  the  dead  smoothness  of  water  pebbles. 
Such  terraces  occur  frequently  between  the  islands,  or  cover  low  necks 
connecting  promontories  with  the  main  land,  thus  showing,  on  a  small 
scale,  how  by  the  accumulation  of  loose  materials,  isolated  islands 
may  be  combined  to  form  larger  ones,  and  how,  in  the  course  of  time, 
by  the  same  process,  islands  may  be  connected  with  the  main  land. 

The  lake  shores  present  another  series  of  interesting  phenomena, 
especially  near  the  mouth  of  larger  rivers  emptying  into  the  lake 
over  flats,  where  parallel  walls  of  loose  materials,  driven  by  the  action 
of  the  lake  against  the  mouth  of  the  river,  have  successively  stopped 
its  course  and  caused  it  to  wind  its  way  between  the  repeated  acco- 
molations  of  such  obstacles. 
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The  lower  ooorse  of  MiohifHOoiiii  River  is  for  several  miles  dammed 
up  in  that  way  by  concentric  walls,  across  which  tihe  river  has  cut 
its  bed,  and  winding  between  them,  has  repeatedly  changed  its  direo- 
tkm,  breaking  through  the  successive  walls  in  different  places.  The 
largest  and  lowest  of  these  walls,  a  kind  of  river  terrace  near  the 
WMffn  of  the  lake,  shuts  at  present  the  factory  from  the  immediate 
lake  shore  and  the  river,  which  has  cut  its  way  between  the  rocks  to 
the  right  and  the  walls,  has  left  a  bold  bank  in  this  dam  on  its  lefk 
ahore. 

An  important  question  now  arises,  after  considering  these  &cta, 
how  these  successive  changes  in  the  relative  level  of  the  lake  and  its 
diores  have  been  introduced.  Has  the  water  been  gradually  sub- 
aiding,  or  has  the  shore  been  repeatedly  lifted  up  ?  Merely  from 
the  general  inferences  of  the  more  extensive  phenomena  described 
above,  respecting  the  relative  changes  between  land  and  sea,  I 
should  be  inclined  to  admit  that  the  land  has  risen,  rather  than  to 
•appose  that  the  waters  have  gradually  flowed  out.  But  there  are 
about  the  lake  itself  sufficient  proofs,  which  leave  in  my  mmd  not 
tiie  slightest  doubt  that  it  is  the  land  which  has  changed  its  level, 
and  not  the  lake  which  has  subsided. 

In  the  first  place,  to  suppose  that  the  lake  had  once  stood  as  hi^ 
as  the  highest  terraces,  it  w>uld  be  necessary  to  admit  that  its  banks 
were,  all  round  its  shores,  sufficiently  hi^  to  keep  the  water  at  that 
highest  level,  or,  at  least,  that  there  were,  at  the  lower  outlets,  bars 
to  that  height,  which  have  been  gradually  removed  since.  But 
neither  is  the  main  land  sufficiently  high,  at  the  western  extremity 
and  along  the  southern  shores,  to  admit  of  such  a  supposition,  nor  is 
there  about  the  outlet  of  the  lake,  between  Gros  Cap  and  Cap  Iro- 
quois, an  indication  of  a  barrier  which  has  been  gradually  removed. 
There,  as  everywhere  along  the  lake  shores,  the  loose  movable  mate- 
rials consist  of  the  same  drift,  the  accumulation  of  which,  at  various 
levels,  we  are  aiming  to  account  for.  If,  therefore,  we  consider  this 
same  drift  as  the  barrier  under  whose  protection  the  lake  modeled 
other  parts  of  its  mass,  we  should  be  compelled  to  admit  another 
cause  to  remove  the  barrier,  a  supposition  for  which  there  is  not  the 
slightest  indication  in  the  geological  structure  of  the  country.  But 
if,  on  the  contrary,  we  suppose  the  lake  to  have  removed  the  barrieri 
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there  is  no  cause  left  for  its  accumulation,  and  the  changes  in  the 
comparative  level  of  the  main  land  and  the  terraces  remain  equallj 
unaccounted  for. 

Indeed,  the  terraces  are  so  unequal  in  their  absolute  level  when 
compared  to  each  other,  that  a  gradual  subsidence  of  the  lake  remov- 
ing a  barrier  of  loose  materials  at  its  outlet  could  never  explain  their 
irregularity.  But  if  we  suppose  that  the  innumerable  dykes  which 
cross,  in  dl  directions,  the  rocks  which  form  the  shores  of  the  lake, 
have  at  various  intervals  lifted  up  these  shores,  we  have  at  the  same 
time  a  cause  for  the  change  of  the  relative  level  between  the  terraces 
and  the  lake,  and  also  for  tiie  change  of  its  absolute  level,  as  it 
removed  larger  and  larger  portions  of  materials  accumulated  at  its 
eaatem  extremity. 

That  these  dykes  have  produced  such  changes  will  not  be  doubted 
by  any  one  who  may  study  the  phenomena  described  in  tiie  follow* 
ing  chapter  respecting  the  origin  of  the  present  outlines  of  the  lakes, 
as  produced  by  the  intersection  of  all  the  dykes  traversing  the 
metamorphic  and  plutonic  rocks  of  the  northern  shores. 

We  should  therefore  conclude  that,  as  there  has  been  a  general 
gradual  change  between  the  relative  letel  of  tiie  main  land  and  sea, 
so  there  has  also  been  a  gradual  local  change  in  the  relative  level  of 
the  lake  and  its  shores ;  and  hence  the  Ifcal  phenomena  would  only 
corroborate  the  induction  derived  from  more  general  geological  facts. 
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XI. 


THE  OUTLINES  OF  LAKE  SUPERIOR. 


Since  it  has  been  ascertained  that  the  present  form  of  the  surface 
of  our  globe,  and  the  distribution  of  land  and  water  and  their  rela- 
tive level,  and  the  general  outline  of  their  contact,  is  the  result  of 
the  successive  geological  changes  which  our  globe  has  undergone, 
the  efforts  of  geologists  have  more  or  less  had  in  idew  to  ascertain 
the  order  of  succession  of  these  phenomena,  and  their  mutual  depen- 
dence. One  result  is  already  established  beyond  question,  namely, 
that  the  changes  which  have  brought  about  the  present  physical 
state  of  our  globe  have  been  successive  and  gradual,  and  have 
followed  each  other  at  more  or  less  remote  epochs.  So  that  its  pres- 
ent configuration,  far  from  being  the  result  of  one  creative  act,  must 
be  considered  as  the  combination  of  a  series  of  successive  changes ; 
fa  from  being  moulded  like  a  bell  at  one  furnace,  it  has  been  built 
up  by  successive  superstructures.  This  is  not  merely  a  view  adopted 
in  accordance  with  our  theories  and  preferences,  but  it  is  actually 
shown  by  geological  evidence,  that  the  solid  parts  which  constitute 
the  crust  of  our  globe  have  been  consolidated  at  different  epochs, 
and  have  been  lifted  to  the  surface  above  the  level  of  the  sea  at  long 
distant  intervals  ;  so  that  continents  are  known  to  have  been  built 
np  by  the  successive  rise  of  groups  of  islands,  combining,  by  their 
gradual  elevation  above  the  level  of  the  sea,  into  larger  tracts  of 
main  land,  until  they  have  assumed  their  present  definite  outline  and 
general  relations. 

The  modes  in  which  these  changes  have  taken  place  have  been 
quite  diversified.  We  have  indications  of  large  tracts  of  land  ex- 
tending in  horizontal  continuity  over  great  extents  at  considerable 
heights  above  the  level  of  the  sea. 

28 
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We  have  in  other  instances,  ridges  of  mountain  chains  intersecting 
the  plains  and  fonmng  prominent  walls  in  various  directions  across 
the  more  level  country.  We  have  agidn  isolated  peaks  rising  like 
pyramids  above  the  surrounding  country , — shallow  waters  covering 
large  flats,— deep  excavations  extending  over  considerable  parts  of 
the  ocean,— or  narrow  chasms,  precipitous  holes  increasing  the  diver- 
sity of  the  bottom  of  the  sea,  as  mountain  chains,  volcanic  cones, 
high  plateaus,  deep  valleys,  rolling  hills,  and  flat  plains  modify  the 
aspect  of  the  main  land.  And  all  these  differences,  all  these  pecu- 
liar features  have  been  introduced  gradually  and  successively  by  ihe 
combined  action  of  the  elevation  of  the  land,  and  recession  of  the 
sea ;  by  the  uplifting  of  the  solid  crust  by  volcanic  and  plutonic 
action,  and  by  the  abrading  influence  of  water  currents,  and  the 
regular  undulations  of  the  ocean  tides. 

Taking  the  whole  globe  in  its  general  appearance,  we  can  thus 
trace  to  the  agency  of  a  few  influences,  repeated  at  long  intervals  in 
different  ways,  all  the  phenomena  we  observe  upon  its  surface.  And 
the  order  of  succession  of  the  isolated  events  which  have  thus  modi- 
fied the  surface  of  our  globe  has  been  ascertiuned  with  such  unex- 
pected precision,  that  at  present,  the  relative  age  of  the  different 
geological  events  is  established  with  as  much  certainty  as  the  great 
periods  in  the  history  of  mankind. 

There  is,  however,  one  direction  in  which  these  investigations 
need  to  be  followed  out  still  farther.  The  secondary  events  of 
minor  extent  and  less  prominent  importance  have  to  be  studied  with 
the  same  precision,  and  perhaps  with  even  more  detail,  than  the 
general  phenomena  have  been,  up  to  the  present  time.  After  work- 
ing out  the  general  history  of  our  globe,  we  have,  as  it  were,  to 
write  its  memoirs,  the  anecdotic  part  of  the  relation,  and  try  to 
contribute  in  this  minute  investigation  to  a  fuller  illustration  of  its 
history.  After  ascertaining,  in  a  general  way,  that  the  elevation  of 
mountain  chains,  the  rise  of  extensive  tracts  of  land,  have  marked 
out  the  general  outlines  of  continents  and  their  limits  with  reference 
to  the  ocean ;  knowing,  for  instance,  that  the  Scandinavian  Alps  de- 
termine the  general  form  of  Norway  and  Sweden ;  that  Spain  is 
separated  from  France  by  a  high  mountain  range ;  that  it  owes  its 
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square  form  to  the  direction  of  its  mountain  chains  precisely  as  Italy 
derives  its  form  from  the  direction  of  its  mountams ;  after  having 
satisfied  ourselves  that  the  existence  of  an  ahnost  unbroken  chain  of 
the  highest  mountidns,  over  the  centre  of  Europe  and  Asia,  consti- 
tutes  the  main  difference  in  the  physical  features  of  the  Old  World, 
irhen  contrasted  with  those  of  America,  where  the  principal  moan- 
tains  run  north  and  south ;  after  having  thus  ascertidned  the  inti- 
mate relation  there  is  in  general,  between  geological  phenomena  and 
the  geography  of  continents,  the  physical  features  of  the  different 
parts  of  the  world,  it  is  a  subject  worthy  of  our  attention  to  investi- 
gate how  far  the  particular  features  we  may  distinguish  in  a  ^ven 
circumscribed  locality  may  be  ascribed  to  similar  agencies,  and  to 
subordinate  influences  depending  upon  the  same  general  principles, 
which  have  been  active  in  the  production  of  the  general  frame. 

Are  the  Swiss  lakes,  for  instance,  with  their  peculiar  form,  as 
naturally  the  consequence  of  geological  phenomena  as  the  general 
features  of  the  country?  Are  the  numerous  fiords  of  Norway 
and  Maine  owing  to  the  same  cause?  Is  there  any  connection 
which  can  be  appreciated  with  any  degree  of  precision  between  the 
general  course  of  rivers  on  one  continent,  or  in  various  parts  of  the 
same  continent  ?  And  can  a  single  lake,  for  instance  Lake  Superior,* 
be  analyzed,  so  as  to  refer  the  bearings  of  its  outlines  to  precise 
geolo^cal  phenomena  ? 

The  knowledge  I  had  before  visiting  Lake  Superior,  of  the  direct 
connection  of  many  of  these  apparently  subordinate  features  in  the 
physical  aspect  of  a  country,  with  the  mm  geological  phenomena 
upon  which  it  rests,  led  me,  during  my  excursions  on  this  continent, 
to  keep  this  subject  constantly  in  view.  I  had  seen  how  the  Lakes  of 
Neuchatel  and  Bienne  were  excavated  at  the  junction  of  the  Jura, 
and  the  tertiary  deposit  at  its  base ;  I  had  noticed  that  the  Alpine 
lakes  followed  fissures  at  right  angles  with  the  axis  of  elevation  of 
the  Alps.  I  was  aware  that  some  of  these  lakes  consist  of  two 
distinct  parts,  probably  formed  at  different  periods,  but  now  united  by 
the  sheet  of  water  filling  them. 

With  such  intimations,  the  great  Canadian  lakes,  which  form  so 
naturally  a  boundary  between  the  Northern  United  States  and  the 
British  possessions  upon  this  continent,  could  not  but  strongly  call 
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for  an  investigaiion  of  their  natural  features ;  some  running  east  and 
west,  others  straight  north  and  south,  and  others  forming  a  regular 
crescent,  with  its  convexity  turned  northwards.  Their  absolute  po- 
sition is  at  once  characteristic.  They  are  excavated  chiefly  between 
the  plutonic  masses  rising  north,  and  the  stratified  deposits  south  of 
th^  primitive  range. 

Lake  Superior,  especially,  fills  a  chasm  between  the  northern 
granitic  and  metamorphic  range,  and  the  oldest  beds  deposited 
along  their  southern  slopes  in  the  primitive  age  of  this  continent. 
Lake  Ontario  and  Lake  Erie,  on  the  contrary,  run  between  the  suc- 
cessive layers  of  different  sets  of  beds  of  the  same  great  geographical 
period ;  while  Lakes  Huron  and  Michigan  fill  up  the  cracks  which 
run  at  right  angles  with  the  main  northern  primitive  range,  and 
which,  no  doubt,  owe  their  origin  to  the  elevation  of  the  chains  nortii 
of  Lake  Huron  and  Lake  Superior ;  repeating,  on  a  large  scale, 
what  has  been  said  above  of  the  dependence  of  the  Swiss  lakes 
upon  their  geological  positions  and  relation  to  the  mountidn  chains 
which  encircle  them. 

Besides  this  general  relation  of  the  lakes  in  connection  with  their 
shores,  I  have  been  able  to  trace  a  more  intimate  connection  of  the 
outiines  of  their  shores  and  their  geological  structure,  especially  in 
Lake  Superior. 

As  a  whole,  that  lake  resembles  a  large  crescent,  with  its  convexity 
turned  northwards ;  but  it  were  a  great  mistake  to  imagine  that  this 
form  is  actually  the  form  of  the  shores,  or  that  it  is  repeated  upon 
every  point.  On  the  contrary,  the  general  outline  of  that  lake  is 
the  accidental  result  of  the  combination  of  many  details,  of  many 
geological  events  which  have  followed  each  other  at  different  periods, 
have  modified  the  tract  of  land  where  the  lake  now  exists,  and  have 
cut  up  its  foundation  in  such  a  manner  as  to  break  the  continuity  of 
the  solid  rock,  and  allow  it  to  be  decomposed.  Thus  an  extensive 
crescent-shaped  hole  with  innumerable  islands  has  been  formed,  in 
which  the  islands,  in  their  various  bearings,  still  indicate  the  direction 
of  the  intersecting  masses,  and  appear  at  present  as  the  fragmentary 
remains  of  a  continuous  tract  of  land,  which  is  now  replaced  by  a 
deep  lake. 

For  many  weeks  I  had  been  tracing  the  dykes  which  intersect  the 
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shores  of  Lake  Superior  in  almost  all  directions,  when  I  was  one  day 
most  forcibly  struck  with  the  fact,  that  these  dykes  agree,  in  their 
bearings,  with  the  bearings  of  the  shores ;  and  that  even  the  greatest 
complications  in  the  outlines  of  the  shores  could  be  accounted  for,  by 
ttie  combinations  of  dykes  intersecting  each  other  in  diflferent  direc- 
tions. And  indeed,  now  that  I  have  the  key  for  such  an  analysis, 
I  find  no  difficulty  in  referring,  even  short  Imes  of  the  coast,  to 
the  different  systems  of  dykes  which  I  know  to  exist  there,  and 
wherever  my  memoranda  are  sufficiently  full,  I  find  indications  of 
dykes  running  in  the  direction  of  the  coast.  As  soon  as  my  attention 
had  been  called  to  these  phenomena,  I  lost  no  opportunity  of  invest- 
igating the  nature  of  the  rock  of  these  different  systems  of  dykes, 
and  I  ascertained,  to  my  great  astonishment,  that  there  are  consid- 
erable differences  in  their  mineralogical  characters  ;  some  being  am- 
phil)oIic  trap ;  others  being  injected  with  epidote ;  others  having 
more  the  appearance  of  pitchstone  ;  and,  what  is  particularly  inter- 
esting, the  dykes  which  run  in  the  same  direction  preserve  the  same 
mineralogical  character,  as  well  as  the  same  bearing. 

The  systems  of  dykes  which  run  directly  north  and  south,  and 
which  form  the  inlets  between  Neepigon  Bay  and  the  main  lake,  and 
intersect  the  large  island  of  St.  Ignace,  and  separate  St.  Ignace 
stielf  from  the  main  land,  all  run  north  and  south,  and  consist  of 
very  hard,  tough,  unalterable  hornblende  trap,  of  a  crystalline 
aspect,  and  a  grayish  color ;  while  the  dykes,  which  run  east  and 
west,  and  mark  out  the  northern  and  southern  shores  of  those  same 
islands,  consist  mostly  of  a  greenish  trap  extensively  injected  with 
epidote,  and  breaking  with  the  greatest  ease  into  angular,  irregular 
fragments.  The  northern  shore  east  of  the  Pic  has  the  same  general 
bearing,  due  east  and  west ;  and  here,  also,  we  find  the  dykes  more 
or  less  epidotic,  and  the  metamorphic  rocks  talcose. 

Again,  the  long  shore  runmng  due  east  and  west  from  Michi])ico- 
tin  westwards,  is,  also,  along  its  whole  extent,  intersected  by  epidotic 
dykes  running  east  and  west. 

The  dykes  of  the  north-eastern  coast  of  the  lake  between  the  Pic 
and  Michipicotin  Island,  which  run  north  north-east  to  south  south- 
west, consist  of  a  pitchstone  trap,  like  black  glass,  which,  notwith- 
standing its  external  hardness,  readily  decomposes,  and  forms  almost 
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everywhere  along  these  shores,  coves,  deep  coves,  narrow,  straight 
inlets,  small  caves,  and  gives  to  the  whole  extent  of  that  shore  that 
peculiar  aspect  which  distinguishes  it  so  much  from  the  other  parts 
of  the  lake. 

The  more  precipitous  shores — almost  vertical  walls,  and  those  pe- 
culiar modes  of  decomposition  of  the  rocks  which  have  left  strange 
appearances  in  the  masses,  some  of  which  have  even  been  noticed 
bj  the  Indian  vojageurs,  as  Otter  Head,  for  instance^ — the  nmnbe^ 
less  exceedingly  small  islands  of  these  shores,  and  the  striking  bald* 
ness  of  the  overhanging  rocks,  are  all  of  them  most  remarkable 
features.  Though  these  examples  are  very  striking,  and  may  at 
once  satisfy  the  mind  that  the  most  minute  details  in  the  peculiar 
features  of  the  lake  may  be  ascribed  to  geological  agency,  we  never> 
theless  find  still  more  striking  evidence  of  this  connection  between 
the  geological  structure  of  the  country  and  its  form,  along  the  north- 
western shore,  west  of  St.  Ignace,  and  between  Isle  Boyale  and 
Fort  William.  Three  other  systems  of  dykes  here  intersect  the 
rocks,  and  ^ve  to  the  whole  shore  an  entirely  different  aspect  At 
first  sight,  the  bearings  of  the  northrwesterly  shore  appear  already 
different  from  those  of  the  northern  shore  proper,  and  the  eastern 
shore,  as  their  general  course  is  north-east  and  south-west  from  the 
southern  extremity  of  St.  Ignace  to  Pigeon  Bay,  to  which  Isle  Roy- 
ale  is  parallel.  But  upon  a  close  examination  of  these  shores,  it 
becomes  obvious  that  this  general  feature  is  modified  in  various  ways 
by  the  lines  of  the  shore  intersecting  each  other  at  acute  angles,  in 
three  directions,  and  each  of  these  different  directions  correspond 
exactiy  to  as  many  systems  of  independent  dykes.  The  eastern  and 
western  shores  of  Thunder  Bay,  or  rather  of  the  peninsula  of  Thun- 
der Cape,  run  north-east,  and  parallel  to  them  we  have  the  cWSb  of  the 
shores  south  of  Fort  William,  and  west  of  Pic  Island,  which  present 
the  same  bearings,  as  well  as  the  shores  of  Black  Bay  also.  The 
dykes  which  run  in  that  direction  are  narrow  belts  of  black  trap. 
Nearly  in  the  same  direction,  and  very  different  in  their  mineralo^ 
cal  character,  we  find  another  set  of  dykes  which  run  almost  due 
north-east  and  south-west.  The  direction  of  these  dykes  is  best  ind»> 
cated  by  a  series  of  islands  south  of  Sturgeon  Bay,  forming  several 
parallel  ridges,  one  of  which  consists  of  a  series  of  small  islands 
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known  under  the  name  of  Victoria  and  Spar  Islands,  and  the  other 
islands  eontinnoos  with  Sturgeon  Island,  in  the  prolongation  of  which 
we  meet  the  most  pronunont  dykes  of  Pic  Island  itself.  The  whole 
of  Isle  Bojale  lies  in  that  direction,  and  the  numerous  promontories 
of  its  eastern  extremity  are  particularly  remarkable  for  their  agree- 
ment, both  in  direction  and  geological  structure,  with  the  Victoria 
group  of  islands.  The  system  is  particularly  rich  in  copper  ores,  and 
presents  the  most  beautiful  development  of  spathic  veins.  As  I  have 
not  myself  examined  Point  Keewenaw,  I  cannot  say  how  far  the 
prominent  ridges  there  agree  with  those  of  Isle  Boyale  and  the  Vic- 
toria Islands ;  but  the  agreement  in  the  direction  of  the  promon- 
tory itself  is  most  striking ;  and  the  fact  that  this  is  the  main  centre 
of  copper  injections  suggests  the  probability  that  Point  Keewenaw 
also  belongs,  in  its  principal  features,  to  this  system ;  and  I  should 
not  be  in  the  least  surprised  if  La  Pointe  and  Whitefish  Pomt  de- 
rive their  msdn  features  from  dykes  of  the  same  system,  though 
their  solid  foundation  is  concealed  by  accumulations  of  sand.  The 
third  system  in  this  north-eastern  shore  runs  east  north-east  near  east, 
and  is  particularly  marked  along  the  southern  shore  of  Thunder 
Cape  peninsula,  along  which  the  dykes  are  nearly  east  and  west,  as 
just  mentioned,  deviating  sufficientiy  to  the  north,  however,  to  be 
clearly  cQstinct  from  the  dykes  which  form  the  shores  from  the  Pic  to 
St.  Ignace,  or  from  Michipicotin  to  Otter  Head.  And  the  nature  of 
the  rock  of  these  dykes  differs  widely  from  the  last,  there  being  no 
epidotic  injections  accompanying  them,  and  the  trap  being,  on  the 
contrary,  of  a  light  grayish  color,  resembling  more  the  system  which 
runs  due  north  and  south  than  any  other. 

So  we  have  here  six  distinct  systeois  of  dykes,  which  contribute 
mainly  to  the  formation  of  the  northern  shore  of  Lake  Superior. 

1.  System  of  Michipicotin,  running  east  and  west.     (See  the 
annexed  chart  of  the  Outlines  of  Lake  Superior.) 

2.  System  of  the  Pic  running  north  30°  west. 

8.  System  of  Neepigon,  running  due  north  and  south. 

4.  System  of  Black  Bay,  running  north  30°  east. 

6.  System  of  Thunder  Gape,  running  east  30°  north. 

6.  System  of  Isle  Boyale,  running  east  45°  north. 
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The  large  group  of  islands  on  the  southern  and  eastern  mde  of 
Black  Bay,  wd  south-west  of  St.  Ignace,  consists  of  innumerable 
islets,  separated  from  each  other  by  the  close  intersection  of  the  three 
systems  of  dykes,  which  appear  more  prominent  and  strongly  marked 
in  their  features  further  west,  in  Isle  Royale  and  Victoria  Islands, 
and  about  Thunder  Bay. 

But  besides  these  six  clearly  defined  systems,  there  seem  to  be 
two  more,  or  at  least  one  other  distinct  system  running  due  north-west 
and  south-east,  cutting  at  right  angles  through  Spar  Island,  and  re- 
appearing, as  I  understand  from  verbal  communications  of  Mr.  Foster, 
further  south  upon  Point  Keewenaw.  This  system  is  perhaps  the 
cause  of  the  bearing  of  the  shores  between  Keewenaw  Bay  and  Dead 
River ;  also  of  the  outlet  of  Lake  Superior  between  Point  Iroquois 
and  Gros  Cap  along  the  river  St.  Mary,  unless  this  eastern  system 
of  intersection  be  distinct  from  the  more  western  one. 

But  however  this  may  be,  so  much  is  plain ; — that  at  least  six 
distinct  systems  of  dykes,  with  peculiar  characteristic  trap,  forming 
parallel  ridges  in  the  same  system,  but  varying,  for  different  angles, 
between  the  different  systems,  intersect  the  northern  shores  of  Lake 
Superior,  and  have  probably  cut  up  the  whole  tract  of  rock,  over  the 
space  which  is  now  filled  by  the  lake,  in  such  a  way  as  to  destroy  its 
continuity  ;  to  produce  depressions,  and  to  have  gradually  created  an 
excavation  which  now  forms  the  lake,  and  thus  to  have  given  to  it 
its  present  outline.  This  process  of  intersection,  these  successive 
injections  of  different  materials,  have  evidently  modified,  at  various 
epochs,  the  relative  level  of  the  lake  and  land,  and  probably  also 
occasioned  the  modification  which  we  notice  in  the  deposition  of  the 
shore  drift,  and  the  successive  amphitheatric  terraces  which  border,  at 
various  heights,  its  shores. 

A  more  minute  analysis  of  the  mineralogical  character  of  these 
dykes  would  no  doubt  afford  satisfactory  evidence  of  their  original 
independence,  and  perhaps  lead,  in  connection  with  a  fuller  investi- 
gation of  their  intersections,  to  the  means  of  ascertaining  their  relar 
tive  age.  But  I  became  fully  aware  of  the  geological  importance 
and  independence  of  these  different  systems  of  dykes  only  during 
my  return,  after  leaving  the  neighborhood  of  Thunder  Cape,  the 
ground  where  this  part  of  the  subject  might  be  best  studied,  and 
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tiierefore  I  can  now  only  call  the  attention  of  geologistB  to  these 
fiM^ts/m  the  hope  that  thej  maj,  at  some  futore  time,  be  more  fuUj 
investigated. 

The  whole  range  of  rocks  which  constitutes  the  northern  shore  of 
Lake  Superior  is  so  extensively  metamorphic,  and  so  thoroughly  in- 
jected in  all  directions  by  veins  intersecting  each  other,  that  it  is  no 
easy  task  to  analyze  their  relations  ;  and  for  a  full  illustration  of  this 
subject,  minute  maps  of  well-selected  localities  are  required,  such  as 
travelling  geologists  on  an  occasional  visit  can  scarcely  prepare.  But 
I  should  be  perfectly  satisfied  to  see  these  lunts  more  completely 
wrou^t  by  others,  satisfied,  as  I  am,  to  have  shown,  at  least,  how  a 
minute  investigation  of  the  geological  phenomena  of  a  restricted 
locality  may  lead  to  a  better  understanding  of  the  origin  of  the  geo- 
graphical features  of  a  country. 

But  let  me  repeat  that  it  were  a  great  mistake  to  ascribe  the 
present  form  of  Lake  Superior  to  any  single  geological  event.  Its 
position  in  the  msdn  is  no  doubt  determined  by  a  dislocation  between 
&e  primitive  range  north  and  the  sedimentary  deposit  south. 

But  the  working  out  of  the  details  of  its  present  form  is  owing  to 
a  series  of  injections  of  trap  dykes  of  difierent  characters,  traverring 
tiie  older  rocks,  in  various  directions,  which,  from  their  mineralogical 
difierenoes,  have  no  doubt  been  produced  at  different  successive 
periods. 

The  diversity  of  rocks  which  occur  on  Lake  Superior  is  very  great, 
and  there  are  varieties  observed  there  which  seem  to  be  peculiar  to 
that  district,  presenting  innumerable  transitions  from  one  to  another, 
of  which  the  Alps  even  do  not  present  more  extensive  examples. 

Of  these  we  have  new  red  sandstone  passing  into  porphyries, 
into  quartrites,  granites,  and  gneiss,  the  metamorphism  being  more  or 
less  perfect,  so  that  the  stratification  is  sometimes  still  preserved,  or 
passes  gradually  into  absolutely  massive  rocks.  Again,  the  dykes 
intersect  other  rocks  almost  without  altering  them,  or  the  alterations 
in  the  immediate  contact  are  so  intense  as  to  leave  no  precise  lines 
of  demarcation  between  the  dyke  and  the  injected  rock.  But  here 
again,  the  phenomena  are  so  complicated,  that  unless  the  illustration 
be  accompamed  by  a  very  detailed  map  it  were  useless  to  enter  into 
more  minute  descriptions. 

29 
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The  collections  I  have  made  of  these  rocks  are  sufficienily  exten- 
sive  to  afford  materials  for  such  an  illustration,  and  I  may,  perhaps, 
on  another  occasion,  publish  a  more  detailed  account  of  the  geological 
features  of  the  northern  shores,  unless  the  expected  publication  of 
the  geolo^cal  survey  of  Canada  by  Mr.  Logan,  renders  this  essay 
superfluous. 

I  would  here  acknowledge  the  benefit  I  have  derived  in  my  in- 
vestigations from  the  published  reports  of  this  survey,  and  also  from 
the  verbal  communications  of  Mr.  McLeod  of  Sault  St.  Marie.  The 
rocks  which  occur  on  the  northern  shores  are  so  characteristic  that 
they  cannot  be  mistaken,  and  even  should  the  materials  which  I 
have  collected  not  be  published  more  in  full,  they  will  at  all  events 
afford  to  those  who  study  the  geological  distribution  of  erratic  bould- 
ers, valuable  means  of  comparison,  wluch  will  show  that  most  of  tiie 
erratics  which  occur  in  the  northern  parts  of  the  United  States  are 
derived  from  the  primitive  range  extending  north  of  the  lakes  reach- 
ing along  Canada  and  the  United  States  to  the  Atlantic  Ocean. 

Among  these  rocks  there  is  a  variety  of  deep  red  felspar  por- 
phyry speckled  with  epidote,  which,  from  its  brilliant  color,  partic- 
ularly attracts  attention,  and  which  occurs  all  along  the  northern 
shore  from  the  Pic  to  Thunder  Bay.  This  variety  I  have  not 
observed  farther  east,  and  it  may  perhaps  be  taken  as  a  guide  to 
ascertain  the  range  of  erratics  derived  from  the  northern  shore  of 
Lake  Superior. 


XII. 

GEOLOGICAL  RELATIONS  OF  THE  VARIOUS  COPPER 
DEPOSITS  OF  LAKE  SUPERIOR. 


The  general  distribution  of  the  different  copper  ores  in  the  region 
of  Lake  Superior,  presents  some  facts  which  seem  to  me  to  have  a 
direct  bearing  upon  the  theory  of  their  origin.  It  is  a  very  remark- 
able circumstance  that  the  largest  masses  of  native  copper  should 
occur  upon  Point  Keewenaw,  and  that  the  non-metallic  ores  should 
be  dififiised  at  various  distances  from  the  central  region  where  the 
largest  masses  of  native  metallic  copper  occur.  The  various  sul- 
phurets  and  carbonates  are  found  on  the  northern  shores  and  about 
Lake  Huion^in  far  greater  proportion,  and  over  a  wider  extent,  than 
anywhere  nearer  tiie  metallic  centre.  The  black  oxide  itself  is 
found  beyond  the  limits  of  the  large  metallic  masses,  and  nearer  to 
them  than  the  other  ores.  I  cannot  help  thinking  that  this  particu- 
lar distribution  has  direct  reference  to  the  manner  in  which  these 
various  copper  ores  were  diffused  in  the  country  where  they  occur. 
They  seem  to  me  clearly  to  indicate  that  the  native  copper  is  all 
plutonic  ;  that  its  larger  masses  were  thrown  up  in  a  melted  state  ; 
and  that  from  the  main  fissure  through  which  they  have  found  their 
way,  they  spread  in  smaller  injections  at  considerable  distances ;  but 
upon  tiie  larger  masses  in  the  central  focus,  the  surrounding  rocks 
could  have  littie  influence.  New  chemical  combinations  could  hardly 
be  formed  between  so  compact  masses,  presenting,  in  comparison 
with  their  bulk,  a  small  surface  for  contact  with  otiier  mineral  sub- 
stances capable  of  being  chenucally  combined  with  the  copper.  But 
where,  at  a  distance,  the  mass  was  diffused  in  smaller  proportions  into 
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innamerable  minute  fissures,  and  thus  presented  a  comparatively 
large  surface  of  contact  with  the  surrounding  rocks,  there  the  most 
diversified  combinations  could  be  formed,  and  thus  the  various  ores 
appear  in  this  characteristic  distribution.  The  relations  which  these 
ores  bear  to  the  rocks  in  which  thej  are  contained,  sustain  fully  this 
view,  and  even  the  circumstance  that  the  black  oxide  is  found  in  the 
vicinity  of  the  main  masses,  when  the  sulphurets  and  carbonates 
occur  at  greater  distances  from  them,  would  show  that  this  ore  is  the 
result  of  the  oxidation  of  some  portion  of  the  large  metallic  masses 
exposed  more  directly  to  the  influence  of  oxygen  in  the  process  of 
cooling.  Indeed,  the  phenomena  respecting  the  distribution  of  the 
copper  about  Lal^e  Superior,  in  all  their  natural  relations,  answer  so 
fully  to  this  view,  that  the  whole  process  might  easily  be  reproduced 
artificially  on  a  small  scale ;  and  it  appears  strange  to  me  that  so 
many  doubts  can  still  be  expressed  respecting  the  origin  of  the  cop- 
per about  Lake  Superior,  and  that  thb  great  feature  of  the  distribu* 
tion  of  its  various  ores  should  have  been  so  totally  overlooked. 


GOMPASATiyE 

PHYSICAL  AND  HISTORICAL  GEOGRAPHY, 

OB,  THB  STUDY  OV 

THE  EARTH  AND  ITS  INHABITANTS. 

A  8BRIB8  OF  GRADUATED  C0UB8S8   FOB   THB   USB   OF  SCHOOLS. 

BY    ARNOLD    GUYOT, 
lAto  Prcl  of  PhjtiMl  QMgraphy  tad  Htotorj,  NmohAtsl,  SwitMTlaod,  aath 


O.K,ffL,  are  happy  to  announce  thai  the  above  toorJb,  which  has  been  under^ 
taken  in  compliance  wtth  the  earnest  solic'Uaiions  of  numerous  teachers  and  friends 
of  edueationy  is  in  a  forward  state  of  preparation.  The  plan  of  the  author ^  and 
ike  principal  characteristics  of  this  series  may  be  gathered  from  the  following 
exposition  of  the  subject :  — 

A  knowledge  of  fhe  globe  we  inhabit,  whether  considered  in  itself  alone,  or  in  its 
relations  to  man,  the  distribution  of  the  races  of  men,  and  the  civil  diyisions  of  its  sur- 
face, are  subjects  of  interest  too  Taried,  too  direct,  and  too  rital,  not  to  command  the 
attention,  and  excite  the  sympathy  of  the  mind,  at  every  period  of  life. 

If  Oeog^phy  has  been  considered  as  a  dry  and  often  fruitless  study,  if  indeed,  to 
teach  it  with  success  has  been  considered  as  one  of  the  most  difficult  problems  in  edn- 
eation,  there  is  reason  to  believe  that  the  difficulty  lies  not  in  the  suoject,  but  in  the 
method  of  teaching  it. 

In  most  manuals  the  accumulation  of  facts,  and  especially  the  want  of  arrange- 
ment of  them,  really  corresponding  to  their  connection  in  nature,  renders  the  study 
difficult,  and  overburdens  the  memory  at  the  expense  of  a  true  and  thorough  under- 
standing of  the  subject.  Hence  there  is  confusion  and  a  want  of  clear  and  comprehen- 
sive views,  and  consequently  a  lack  of  interest  for  the  student.  For  if  the  mind  seeks 
to  comprehend,  it  is  only  mterested  in  what  appears  clear  and  well  connected.  To 
attain  tnis  end  it  is  necessary — 

Fjkst.  To  attempt  a  rigid  selection  of  nuiterials,  and  to  reject  from  school  instruc- 
tion all  details  which  have  but  a  transient  value,  and,  on  the  other  hand,  to  render 
prominent,  facts  of  permanent  value :  preferring,  for  instance,  the  details  of  Physical 
Geography  and  of  Ethnography,  to  tnose  of  Statistics,  which  may  be  more  fully  dwelt 
apon  subsequently. 

Second.  To  distribute  geographical  instruction  throughout  the  whole  course  of 
education,  so  as  to  divide  the  labor  of  learning,  and  to  give  at  the  same  time  to  each 
period  of  life  the  nutriment  most  appropriate  for  its  intellectual  taste  and  capacity. 
To  this  end,  the  globe  should  be  studfied  from  the  different  points  of  view  successively, 

Ssduating  each  view  to  the  capacity  of  different  classes  of  students.  At  first,  the  fun- 
mental  outlines  alone  should  be  presented,  and  next,  not  onlv  additional  facts,  but 
a  deeper  understanding  of  their  connection,  and  so  on ;  and  tnus,  by  a  regular  and 
natural  path,  a  full  and  intelligent  knowledge  of  the  globe,  in  all  its  relations,  will  be 
finally  attained. 

Thibd.  The  comparative  method,  recently  adopted  with  so  much  success  in 
Europe,  should  always  be  employed ;  for  it  is  by  the  recognition  of  resemblances  and 
differences  that  the  mind  seises  upon  the  true  characters,  and  perceives  the  natural 
relations,  and  the  admirable  connection,  of  the  different  purts  which  form  ^e  grand 
whole ;  in  a  word,  gains  real  knowledge. 

The  series  hereby  announced  is  desired  to  meet  these  wants.  It  win  consist  of 
three  courses  adapted  to  the  capacity  of  three  different  ages  and  periods  of 
study.  The  first  is  mtended  for  Primary  Schools,  and  for  children  of  from  seven  to-  ten 
years.  The  second  is  adapted  for  higher  schools ^  and  for  young  persons  of  from  ten  to 
fifteen  years.    The  third  is  to  be  used  as  a  scientific  manual  in  Academies  and  Colleges. 

Each  course  will  be  divided  into  two  parts,  one  of  purely  Physical  Geography,  the 
other  for  Ethnography,  Statistics,  Political  and  Historical  Geography.  Eacn  part 
will  be  iUustrateaby  a  colored  Physical  and  Political  Atlas,  prepared  expressly  for  this 
purpose,  delineating,  with  the  sreatest  care,  the  configuration  of  the  surface^  and  the 
other  physical  phenomena  alluded  to  in  the  oorresponcunff  work,  the  distribution  of  the 
races  of  men,  and  the  political  divisions  into  States.  Ifach  part,  with  the  correspond- 
ing map,  will  be  sold  separately. 

The  two  psrts  of  the  first  or  preparatory  oouxse  are  now  in  a  forward  state  of  prepa- 
ration, and  will  be  issued  at  an  early  day. 

SO 
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**  Those  who  have  been  accustomed  to  regard  Geography  as  a  merely  descriptiTe 
branch  of  learning,  drier  than  the  remainder  biscuit  after  a  Toyage,  will  be  delighted 
to  find  this  hitherto  unattractive  pursuit  converted  into  a  science,  the  princip&s  of 
which  are  definite  and  the  results  conclusive ;  a  science  that  embraces  the  investigation 
of  natural  laws,  and  interprets  their  mode  of  operation ;  which  professes  to  discover  in 
the  rudest  forms  and  apparently  confused  arrangement  of  the  materials  composinff  the 
planet's  crust,  a  new  manifestation  of  the  wisdom  which  has  filled  the  eartn  ymk  its 
riches.  *  *  *  To  the  reader  we  shall  owe  no  apology,  if  we  have  said  enough  to 
excite  his  curiosity  and  to  persuade  him  to  look  to  the  book  itself  for  further  instme- 
Uon." — North  American  Review, 

**  The  grand  idea  of  the  work  is  happily  expressed  by  the  author,  where  he  calls  it 
the  geooraphiccU  march  cf  history.  «  «  *  The  man  of  science  will  hail  it  as  a  beautiful 
generalization  from  the  facts  of  observation.  The  Christian,  i^o  trusts  in  a  merciful 
Providence,  will  draw  courage  from  it,  and  hope  yet  more  earnestly  for  the  redemption 
of  the  most  degraded  portions  of  mankind.  Faith,  science,  learning,  poetry,  taste, 
in  a  word,  genius,  have  liberally  contributed  to  the  proiduction  of  the  work  under  review. 
Sometimes  we  feel  as  if  we  were  studying  a  treatise  on  the  exact  sciences ;  at  others, 
it  strikes  the  ear  like  an  epic  poem.  I^ow  it  reads  like  history,  and  now  it  sounds  like 
'  prophecy.  It  will  find  readers  in  whatever  language  it  may  be  published ;  and  in  the 
elegant  English  dress  which  it  has  received  from  the  accomplished  pen  of  the  trans- 
lator, it  will  not  fail  to  interest,  instruct  and  inspire."— CArmion  Examiner, 

"  A  copy  of  this  volume  reached  us  at  too  late  an  hour  for  an  extended  notice.  The 
work  is  one  of  high  merit,  exhibiting  a  wide  range  of  knowledge,  great  research,  and  a 
philosophical  spirit  of  investigation.  Its  perusal  will  well  repay  the  most  learned  in 
such  subiccts,  and  give  new  views  to  all,  ot  man's  relation  to  me  globe  he  inhabits.*'— 
SttHmant  Journal,  July,  1849. 
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PART  II.  SYSTEMATIC  ZOOLOGY. 

in  which  the  principles  of  cktssijication  are  applied,  and  the  principal  groups  of 

animals  are  briefly  characterized. 

The  Publishers  are  happy  to  announce  this  work  as  nearly  ready  for  press ;  and  it 
is  hoped  that  the  authors'  engagements  majr  permit  them  to  complete  it  during  the 
Summer,  for  use  in  the  Fall  Terms  of  Academies  and  Colleges. 
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PROSPECTUS. 

The  Annual  of  Scientific  Discotert  is  designed  for  all  those 
who  desire  to  keep  pace  with  the  advancement  of  Science  and  Art. 
The  great  and  daily  increasing  number  of  discoveries  in  the  difierent 
departments  of  science  is  such,  and  the  announcement  of  them  is  scat- 
tered through  such  a  multitude  of  secular  and  scientific  publications, 
that  it  is  very  difficult  for  any  one  to  obtain  a  satisfactory  survey  of 
them,  even  had  he  access  to  all  these  publications.  But  the  Scientific 
Journals,  especially  those  of  Europe,  besides  being  many  of  them  in 
foreign  languages,  have  a  very  limited  circulation  in  this  country,  and 
are  therefore  accessible  to  but  very  few.  It  is  evident,  then,  that  an 
annual  publication,  giving  a  complete  and  condensed  view  of  the 
progress  of  discovery  in  every  branch  of  Science  and  Art,  being,  in 
fact,  the  Spirit  of  the  Scientific  Journals  of  the  year,  systematically 
arranged,  so  as  to  present  at  one  view  all  the  new  discoveries,  useful 
inventions,  and  improved  processes  of  the  past  year,  must  be  a  most 
acceptable  volume  to  every  one,  and  greatly  facilitate  the  difiusion  of 
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useful  knowledge.  At  this  work  will  be  issued  annually,  the  reading 
public  may  easily  and  promptly  possess  themselves  of  the  most  im- 
portant facts  discovered  or  announced  in  these  departments,  from  year 
to  year. 

The  editors  are  so  situated  as  to  have  access  to  all  the  scientific 
publications  of  America,  Great  Britain,  France,  and  Germany  ;  and 
have  also  received,  for  the  present  volume,  the  approbation  as  well 
as  the  counsel  and  personal  contributions  of  many  of  the  ablest  scien- 
tific  men  in  this  country,  among  whom  are  Professors  Agassiz, 
HoRsroRD,  and  Wtman,  of  Harvard  University,  and  they  have  the 
promise  in  future,  from  many  scientific  gentlemen,  of  articles  not  pre- 
viously published  elsewhere.  They  have  not  confined  themselves  to 
an  examination  of  Scientific  Journals  and  Reports,  but  have  drawn 
from  every  source  which  furnished  any  thing  of  scientific  interest. 
For  those  who  have  occasion  for  still  further  researches,  they  have 
furnished  a  copious  Index  to  the  scientific  articles  in  the  American 
and  European  Journals ;  and,  moreover,  they  have  prepared  a  list  of 
all  books  pertaining  to  Science  which  have  appeared  originally,  or  by 
republication,  in  the  United  States,  during  the  year.  A  classified  List 
of  Patents,  and  brief  obituaries  of  men  distinguished  in  Science  or 
Art,  wiio  have  recently  died,  render  the  work  still  more  complete. 
They  have  also  taken  great  pains  to  make  the  General  Index  to  the 
whole  as  full  and  correct  as  possible. 

It  will  thus  be  seen,  that  the  plan  of  the  "  Annual  of  Scientific 
Discovert  "  is  well  designed  to  make  it  what  it  purports  to  be,  a  sub- 
stantud  summary  of  the  discoveries  in  Science  and  Art ;  and  no  pains 
have  been  spared  on  the  part  of  the  editors  to  fulfil  the  design,  and 
render  it  worthy  of  patronage. 

As  the  work  is  not  intended  for  scientific  men  exclusively,  but  to 
meet  the  wants  of  the  general  reader,  it  has  been  the  aim  of  the  edi- 
tors that  the  articles  should  be  brief  and  intelligible  to  all ;  and  to  give 
authenticity,  the  source  from  whence  the  information  is  derived  is 
generally  stated.  Although  they  have  used  all  diligence  to  render 
this  first  issue  as  complete  as  possible,  in  its  design  and  execution,  yet 
they  hope  that  experience,  and  the  promised  aid  and  cooperation  from 
the  many  gentlemen  interested  in  its  success,  will  enable  them  in  fu- 
ture to  improve  both  on  the  plan  and  the  details. 

The  work  in  manuscript  has  been  submitted  to  several  distinguished 
gentlemen,  to  judge  of  its  merits,  and  they  have  given  their  unquali- 
fied approbation  of  the  plan  and  its  execution.  We  subjoin  extracts 
fix>m  letters  received  from  some  of  these  gentlemen. 
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RECOMMENDATIONS. 
From  the  Prof,  of  Zoology  and  Geology,  Cambridge, 

The  publication  of  annual  reports  giving  short  abstracts  of  the  im- 
portant discoveries  and  improvements  made  in  the  different  branches 
of  the  useful  arts,  and  embracing  also  an  account  of  the  general  prog- 
ress of  Science,  has  proved  so  eminently  useful,  that  wherever  cir- 
cumstances have  favored  such  publications,  thej  have  been  found 
equally  beneficial  to  those  engaged  in  scientific .  pursuits,  and  to  the 
community  at  large.  Such  reports  have,  for  a  considerable  period,  ap- 
peared in  many  parts  of  Europe,  under  various  titles,  either  upon  spe- 
cial branches  of  science,  or  covering  its  whole  ground ;  but  no  similar 
work  has,  I  believe,  hitherto  made  its  appearance  in  this  country. 
An  undertaking  like  the  Annual  of  Scientific  Discovery,  which  is  in- 
tended to  give,  from  year  to  year,  an  abstract  of  the  progress  of  Sci- 
ence and  Art,  cannot  fiiil  to  be  highly  acceptable  in  this  country,  while 
it  will  at  the  same  time  contribute  to  elevate  the  standard  of  American 
activity  and  research  abroad,  where  the  proceedings  of  scientific  men 
on  this  side  of  the  Atlantic  are  not  generally  so  well  known  as  they 
ought  to  be.  It  therefore  gives  me  great  pleasure  to  say,  that  in  my 
opinion  the  editors  of  the  present  work,  one  of  whom,  as  a  member  of 
the  Lawrence  Scientific  School,  at  Cambridge,  has  been  under  my 
personal  instruction,  are  fully  qualified  to  execute  the  difficult  task  of 
preparing  such  an  abstract  with  credit,  both  to  themselves  and  to  the 
country.  Having  examined  in  manuscript  a  considerable  proportion 
of  the  first  volume,  I  can  but  highly  recommend  it.  As  it  is  designed 
to  meet  a  want  extensively  felt,  1  hope  its  reception  will  be  sach,  that 
the  editors  may  be  encouraged  to  continue  it  annually. 

LOUIS  AGASSIZ. 

From  the  Prof,  of  Chemistry  in  the  Later enee  Scientific  School. 

I  have  examined,  somewhat  in  detail,  the  manuscriptof  the  Annual 
of  Scientific  Discovery,  and  take  great  pleasure  in  bearing  testimony  to 
the  fidelity  with  which  the  work  has  been  prepared.  The  editors,  one 
of  whom  has  prosecuted  experimental  chemistry  in  my  laboratory  with 
the  highest  success,  are  eminently  qualified  to  undertake  such  a  work. 

As  a  compendium  of  the  new  and  useful  truths  contributed  to  the 
stock  of  human  knowledge  during  the  past  year,  presented  in  a  form 
acceptable  to  the  general  reader,  and  at  the  same  time  so  systematic 
and  complete,  as  to  be  of  great  service  to  the  student  of  science,  it 
will  be  an  honor  to  our  country,  and  cannot  fiul  to  be  appreciated  and 
liberally  patronized  by  a  discerning  public.  E.  N.  HOBSFORD. 
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From  the  Prof,  of  ComjHwativB  Jhutiomyf  Harvard  University. 

I  have  examioed  the  zoological  portion  of  the  Annual  of  Scientific 
Diacoverj,  which  contains  a  faithful  account  of  the  progress  recently 
made  in  this  department  of  natural  science.  It  is  a  work  of  great 
value  in  all  its  departments,  containing,  as  it  does,  a  record  of  the  va- 
rious discoveries  made  during  the  past  year. 

J.  WYMAX. 

From  Doctor  Gould,  Boston, 

Having  seen  the  Prospectus  of  the  *'  Annual  of  Scientific  Discov- 
ery,*' and  having  also  glanced  at  a  considerable  portion  of  the  manu- 
script, I  am  confident  that  a  work  on  the  plan  proposed  will  be  of  the 
highest  Talue  to  the  community  ;  and  I  am  pleased  that  it  has  been 
undertaken.  The  American  mind  is  eminently  inventive,  and,  of 
course,  specially  interested  in  the  progress  of  discovery.  This  work 
will  bring  within  a  convenient  compass  the  very  information  wanted. 
My  acquaintance  with  the  editors  and  the  facilities  they  enjoy  gives 
assurance  that  the  work  will  be  well  digested,  and  will  become  increas- 
ingly interesting  and  valuable  from  year  to  year. 

AUGUSTUS  A  GOULD. 

From  Lieut,  Maury,  U,  S.  J{avy. 

J^ational  Observatory,  Washington. 
Gentlemen, — 

Such  a  work  as  you  propose  to  publish  and  make  the  **  Annual  of 
Scientific  Discovery,**  is  a  desideratum.  It  will  be  useful  and  valu- 
able to  all  classes,  and  I  shall  be  glad  to  see  it  make  its  appearance. 

Respectfully  yours, 

M.  F.  MAURY. 


The  work  tvill  hereafter  be  published  anntuUly  on  the  first  of 
March,  and  wUl  form  a  handsome  duodecimo  volume,  of  about  360 
pages,  with  an  engraved  likeness  of  some  distinguished  man  of  science. 
Price,  $  1.00,  paper,  or  in  substantial  cl4)th  binding,  $  1.25. 

On  the  rueipt  of  $  1.00  ^e  publishers  will  forward  a  copy  in  paper 
covers,  by  maU,  post  paid. 

GOULD,  KENDALL,  &  LINCOLN,  Puhlishers, 

59  Wa8bi50T05  Street,  Boston. 
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GOULD,  KENDALL  &  LINCOLN, 

PUBLISHERS   AND    BOOKSELLERS, 

59  wASHnraToir  stbeet,  boston. 


CYCLOPEDIA  OF  ENGLISH  LITERATURE: 

A  selection  of  the  choicest  productions  of  English  authors,  from  the  earliest  to  the  present 
time;  connected  by  a  Critical  and  Biographical  History.  Kdited  by  Robert  Ciiam- 
BEUS,  assisted  by  Robkut  Carkutiiers,  and  other  eminent  gentlemen.  In  2  voU., 
with  upwards  of  three  hundred  elegant  illustrations.    S5,00,  chrth. 

(X^  A  great  variety  of  extra  Oindingt  at  proportumate  price t, 

\*Thii  pahllsUera  would  ^tate,  that,  be^<ides  the  numerous  pictorial  Illustrations  In  the  English  edi- 
tlon,  they  have  greatly  enriched  the  work  by  the  addition  of  One  steel  and  mezzotint  engrarlngi  of 
the  heads  of  Shalcspcare,  AddUon,  Byron;  a  full  length  portrait  of  Dr.  Johnson,  and  a  beautiful 
scenic  representation  of  OllverOoldsmithand  Dr.  Johnson.    These  Important  and  elegant  additloni, 
together  with  superior  paper  and  binding,  must  give  the  Akbriuas  edition  a  decided  preference  over 
the  English. 

"We  hall  with  peculiar  pleasure  the  appearance  of  this  work,  and  more  esp<»ciallv  its  republication 
In  this  country  at  a  price  wiiich  places  it  within  tlio  reach  of  a  tircat  number  of  readers.  We  have 
been  Inundated  br  a  stream  of  cheap  reprints,  tending  to  corrupt  the  morals  and  vitiate  the  taste  of 
our  community,  and  we  are  pleased  that  the  publlMhers  have  Htlll  AutHcient  faith  In  the  purity  of  both, 
to  induce  them  to  incur  the  large  outlav  which  the  production  of  the  work  before  us  must  have 
occanioned,  and  fbr  which  lliey  can  expect  to  be  remunerated  only  by  a  very  extensive  sale." 

"  Tlie  Hclectlons  given  by  Mr.  Chambers,  from  the  works  of  the  early  Engllsli  writers,  are  copious 
and  Judiciously  mitde.  ******  \Ye  shall  conclude  as  we  commenced,  with  expressing  a  hope  that 
\  the  uubllcution  which  has  called  forth  our  remarks  will  exert  an  influence  in  directing  the  atieuUoa 
of  the  public  to  the  literature  of  our  forefathekns.— ^unA  American  Review. 

CHAMBERS'S  MISCELLANY 

Of  Useful  and  Entertaining  Knowledge,  with  elegant  illustrative  engravings.  Edited  by 
Wm.  Chambers.    In  10  vols.,  elegant  cloth  gilt,  or  20  vols,  plain  cloth.    SIO. 

*«* The  design  of  the  Miscxlla^t  Is  to  supply  the  Increasing  ddmand  fbr  useful,  instructive,  and 
entertaining  readhig,  and  to  bring  all  the  aids  of  literature  to  bear  on  the  cultivation  of  the  frelings  and 
undKrttanding  qf  the  people  — to  Impress  correct  views  on  lmi>ortaut  m»ral  and  social  questions- 
suppress  every  species  of  strife  and  savagery— cheer  the  lagging  and  despomUng  by  the  relation  of 
tales  drawn  from  the  imagination  of  popular  writers  — rouse  the  fancy  by  description  of  Interesting 
foreign  scenes  —  give  a  zest  to  e very-day  occupations  by  ballad  and  lyrical  poetry  —  In  short,  to  furnish 
an  unobtrusive  fi-lend  and  guide,  a  lively  Oreslde  companion,  aa  far  as  that  object  can  be  attained 
through  the  instrumentality  of  books. 

msrAn  admirable  vori^  and  has  been  highly  commended  for  Sabbath  and  day-tchool  lAbrariti, 

CHAMBERS'S  LIBRARY  FOR  YOUNG  PEOPLE  : 

A  series  of  small  books,  elegantly  illuminated.  Edited  by  William  Chambers. 
Each  volume  fonns  a  complete  work,  embellished  witli  a  fine  steel  engraving,  and  a 
sold  separately.    37ic.  each.    Volumes  now  ready : 


ORLANDINO,      JACOPO, 

LITTLE    ROBINSON, 

UNCLE  SAM'S   MONEY    BOX, 


TRUTH    AND  TRUST, 
ALFRED    IN   INDIA, 
MORAL  COURAGE, 


CLEVER   BOYS. 

THE  FRENCH  REVOLUTIONS, 

From  1789  to  1848.    By  T.  W.  Rbdhbad.    8  volumes.    75c.  each. 

*'  The  author  appears  to  have  prepared  himself  for  his  task  by  a  careful  examination  of  the  best 
authorities— the  writings  of  the  actors  in  those  various  scenes ;  and  he  has  given  the  results  of  his 
examination  in  a  style  attractive  for  simplicity,  directness  and  purity.  It  Is  the  most  compreheuiive 
and  valuable  work  on  the  subject  tliat  tiie  general  reader  can  Hial.^''— American  Traveller, 

MODERN  FRENCH  LITERATURE: 

By  L.  Raymond  Db  VERrcouii,  formerly  locturer  in  the  Ro^al  AthensBum  of  Paris, 
m'emberof  the  Institute  of  France,  &c.  American  edition,  revised,  with  notes,  by  Wm. 
S.  Chasb.     With  a  portrait  of  Lamabtinb.    $1.25. 


»t ' 


'  Thli  Is  the  onlr  complete  treatise  of  the  kind  on  thli  labject,  either  In  French  or  English,  and 
has  received  the  highest  commendation.  Mr.  Chtse  Is  well  quallded  to  introduce  the  work  to  the 
pabllo.   The  work  cannot  fkU  to  be  both  uaefai  and  popular.  *  *—Nem-  fork  Evening  PoU, 
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Z  GOULD,  KENDA.LL   AND   LIKCOLN's  PUBLICATIONS. 

THE  ELEMENTS  OF  MORAL  SCIENCE : 

By  Francis  Wayland,  D.  D.,  President  of  Brown  Universitj,  and  Professor  of  Moral 
Poilosopby.    Thirtieth  Thousand.    12moi    $1.25. 

••  The  -work  has  been  read  by  me  attentively  and  thorongblr,  and  I  tbink  very  highly  of  It.  The 
author  himself  Is  one  of  the  most  estimable  of  men.  and  I  do  not  Know  of  any  ethical  treatise,  in  which 
our  duties  to  God  and  to  our  fellow-men  are  laid  down  with  more  precision,  simplicity,  cleameas, 
energy,  and  truth.*'— J/on.  Jamet  Kent^  late  Chancellor  qf  New- York. 

"  We  have  been  greatly  pleased  with  the  method  which  President  Wayland  has  adopted  ;  he  goes 
back  to  the  simplest  and  most  fundamental  principles;  and,  in  the  statement  of  his  viewn,  he  unites 
perspicuity  with  conciseness  and  precision.  In  all  the  author's  leading  fundamental  principles  ive 
entirely  concur.*'— ^t^/tca^  Repository . 

MORAL  SCIENCE,  ABRIDGED,  I 

By  the  Author,  and  adapted  to  the  use  of  Schools  and  Academies.    Twenty-fifth 
Thousand.    18mo.    50c. 

**Dt.  Wayland  has  published  an  abridgment  of  his  work,  for  the  nse  of  schools.  Of  this  step  we 
can  hardly  speak  too  highly.  It  Lb  more  than  time  that  the  study  of  moral  philosophy  should  t>e  intro- 
duced into  all  our  institutions  of  education.  We  are  happy  to  see  the  way  so  ausplciouHly  opened  for 
such  an  introduction.  It  has  been  not  merely  alirldged.  but  also  re-written.  Wo  cannot  but  regard 
the  labor  as  well  bestowed."— Aor/A  American  JievietB."^ 

*'We  speak  that  we  do  know,  when  we  ejipresa  our  high  estimate  of  Dr.  Wayland's  ability  In  teachtog 
Moral  Philosophy,  whether  orally  or  by  the  book.    Having  listened  to  hisinstructions.  In  this  inter- 
esting department,  we  can  attest  how  lofty  are  the  principles,  how  exact  and  severe  the  argumenta- 
tion, now  appropriate  and  strong  the  illustrations  which  characterize  his  system  and  enforce  it  on  the   ( 
mind.''— The  ChrUtian  WUnett. 

ELEMENTS  OF  POLITICAL  ECONOMY.  | 

By  Francis  Wayland,  D.  D.,  President  of  Brown  University.    Sixteenth  Thousand.   \ 
12mo.   Cloth.    $1.25. 

**  His  oblect  has  been  to  write  a  book,  which  any  one  who  chooses  may  understand.    He  has,  \ 

therefore,  labored  to  express  the  general  principles  in  the  plainest  manner  possible,  and  to  Illustrate  { 

them  by  cases  with  which  every  person  is  familiar.    It  has  been  to  the  author  a  source  of  regret,  that  \ 

the  course  of  discussion  in  the  following  pages,  has,  unavoidably,  led  him  over  ground  which  has  ; 

frequently  been  the  arena  of  political  controversy.    In  all  sucn  cases,  he  has  endeavored  to  state  \ 

what  seemed  to  him  to  be  truth,  without  fear,  favor,  or  affection.    He  is  conscious  to  himself  of  no  > 

bias  towards  any  party  whatever,  and  he  thinks  that  he  who  will  read  the  whole  work,  will  be  con-  > 

vinced  that  he  has  been  influenced  by  none."— JCxtraet  from  the  Preface,  \ 

POLITICAL  ECONOMY,  ABRIDGED, 

By  the  Author,  and  adapted  to  the  use  of  Schools  and  Academies.    Seventh  Thousand.   • 
l8mo.    50c.  ( 

\ 


"An  abridgment  of  this  clear,  common  sense  work,  designed  for  the  use  of  academies,  la  Just    , 

Kublished.    we  rejoice  to  see  such  treatises  spreading  among  the  people ;  and  we  urge  all  who  would    \ 
e  intelligent  freemen,  to  read  them. ' '— AVw-  York  Transcripi.  \ 

"We  can  say,  with  safeUr,  that  the  topics  are  well  selected  and  arranged  ;  that  the  author's  name    > 
is  a  guarantee  for  more  than  usual  excellence.    We  wish  it  an  extensive  circulation.**— A'. F.  06s.    \ 

THOUGHTS  ON  THE  PRESENT  COLLEGLA.TE  SYSTEM     i 

In  the  United  States.    By  Francis  Watland,  D.  D.  50c.  | 

"  These  Thoughts  come  from  a  source  entitled  to  a  very  respectful  attention ;  and  as  the  author  . 

Soesovor  the  whole  ground  of  collegiate  education,  criticising  freely  all  the  arrangements  in  every  : 

epartment  and  in  all  their  bearings,  the  book  is  very  full  of  matter.    We  hope  it  will  prove  the  > 

beginning  of  a  thorough  discussion."  > 

WAYLAND'S  UNIVERSITY  SERMONS; 

Delivered  in  the  Chapel  of  Brown  University,  on  many  of  the  moral  and  religious  topics 
of  the  day.    By  Francis  Wayland,  D.  D.  12mo.  cloth.    $1.25. 

CLASSICAL  STUDIES. 

Essays  on  Ancient  Literature  and  Art,    With  the  Biography  and  Correspondence  of 
eminent  Philologists.    By  Barnas  Sears,  B.  B.  Edwards,  and  C.  C.  Felton.   $1.25. 

"  The  object  of  the  accomplished  gentlemen  who  have  engaged  in  its  preparation,  has  been,  to 
foster  and  extend  among  educated  men, in  this  country,the  already  growing  interest  in  classical  studies. 
The  design  is  a  noble  and  generous  one.  and  has  been  executed  with  a  taste  and  good  sense,  to  do 
honor  both  to  the  writers  and  the  put iUhcrs.  1  he  book  is  one  which  deserves  a  place  In  the  library 
of  every  educated  man.  To  tliose  now  engaged  in  classical  study  It  cannot  fail  to  be  highly  useful, 
while  to  the  more  advanced  scholar  it  wouirt  opon  new  sources  of  interest  and  delight  In  the  unforgot- 
teu  pursuits  of  hla  earlier  d&ys.*'— Providence  Journal. 

LIFE  OF  GODFREY  WILLIAM  VON  LEIBNITZ, 

On  the  basis  of  the  German  Work  of  Dr.  G.  E.  Guhrauer.    By  Johx  M.  Mackoe.    76o. 

LIFE  OF  ROGER  WILLLAMS, 

The  foundef  of  the  State  of  Rhode  Island.    By  Wiujam  Gakiull,  Professor  of 
Bhetoric  in  Brown  University.    With  a  likeness.    75c. 
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THE  PRINCIPLES  OF  ZOOLOGY ; 

Touching  the  Structure,  Development,  Distribution,  and  Natural  Arrangement  of  the 
Races  of  Animals,  living  and  extinct ;  with  numerous  illustrations ;  for  the  use  of 
Schools  and  Colleges.  Part  I. — Comparative  Phtsioloot.  By  Louis  AoASSiz  and 
Augustus  A.  Gould.    $1.00. 

**  No  work  of  the  same  dimensions  has  ever  appeared  in  the  Enelish  lanraage,  containing  so  much 
new  and  valaable  Infbrmation  on  the  subject  of  which  it  treats.  "^—Prqf.  Jamet  Hall^  Alhanf. 

**(>n  almost  every  sabject  we  have  scores  of  new  books  without  new  principles,  bat  not  so  with  the 
work  before  us  :  Indeed  several  of  the  highly  Interesting  topics  presented  and  illustrated  have  no 
treatise  in  the  English  language.  It  contains  a  large  amount  of  valuable  Information,  and  will  be 
studied  with  profit  and  Interostby  those  who  have  made  respectable  attainments  in  Natural  Hlatorv, 
as  well  as  by  those  Just  commencing  this  science.  This  volume  is  finely  executed,  and  should  find  a 
place  In  every  library.  As  a  text  book  for  schools  and  colleges  it  is  tax  superior  to  any  work  before  the 
public."— iVnp-rorit  District  School  Jowmal. 

PALEY'S  NATURAL  THEOLOGY : 

Illustrated  by  forty  p1ate<t,  and  Selections  from  the  notes  of  Dr.  Paxton,  with  additional 
Notes,  original  and  selected,  for  this  edition;  with  a  vocabulary  of  Scieutifio  Tenns. 
Edited  by  Jouy  Ware,  M.  D.    12mo.  sheep.    $1.25. 

**The  edition  before  us  Is  superior  to  anv  we  have  seen,  and,  we  believe,  superior  to  any  that  baa  yet 
been  published.  "—/S/Hri/  qf  tJte  Pilgrims. 

THE  CICERONLAIf: 

Or  the  Prussian  Method  of  Teaching  the  Latin  Language.    Adapted  to  the  use  of 

American  Schools.    By  B.  Sears,  Secr*y  Massachusetts  Board  of  Education.    60c. 

From  the  Professors  qf  Harvard  OMoersUy. 

**  If  the  book  required  any  other  recommendation  besides  that  of  being  the  work  of  so  thorough 
and  experienced  a  scholar  as  Dr.  Sears,  it  would  be  this :  that  the  system  lllostrated  in  it  is  not  a  mere 
theory,  but  has  been  practically  tested  by  many  able  instructors  in  Germany.  We  wish  that  the  same 
trial  may  ba  made  here.**  CHAaLKS  Bbok, 

C.  C.  FXLTOV. 

MEMORIA  TECHNIOA: 

Or  the  Art  of  Abbreviating  those  Studies  which  give  the  greatest  labor  to  the  Memory. 
By  L.  D.  Johnson.    Third  Edition.    60c. 

**We  feel  no  hesitation  in  recommending  this  work  to  the  deliberate  attention  of  teachers,  and  the 
guardians  of  youth.  We  learn  that  it  is  received  into  several  schools  In  Boston,  and  used  as  an 
aoxlliary  help  to  the  studies  now  pursued  by  the  pupils."— J3o4<on  Courier. 

**  The  '  Memorla  Technlca  *  is  now  studied  in  some  of  our  beat  schools ;  and  the  system  taught  In 
it  appears  to  be  much  approved  by  those  who  have  made  trial  of  it.^*Svening  Traveller. 

THE  YOUNG  LADIES'  CLASS  BOOK : 

A  Selection  of  Lessons  for  Beading,  in  Prose  and  Verse.  By  £.  Bailbt,  A.  M. 
12mo.  sheep.    Sd^c. 


and  so  far  as  they  have  any  moral  bearing,  appear  to  be  unexceptionable."— jBcitttfaf ion  Reporter, 

ROMAN  ANTIQUITIES  AND  ANCIENT  MYTHOLOGY : 

By  C.  K.  DiLLAWAT,  A.  M.    With  Engravings.    Eighth  Edition,  improved.  12mo.  67c. 

From  B.  Bailey,  Principal  qf  the  Tovmg  Ladies^  High  School^  Boston. 

**  Having  nsed  '  Dillaway's  Roman  Antiquities  and  Ancient  Mvthology  *  in  my  school  for  several 
years,  I  commend  it  to  teachers  with  great  confidence,  as  a  valuable  text-book  on  those  Interesting 
branches  of  education."  £.  Bailit. 

BLAKE'S  FIRST  BOOK  IN  ASTRONOMY : 

Designed  for  the  use  of  Common  Schools.  By  J.  L.  Blakx,  D.  D.  Illustrated  by 
Steel  Plate  Engravings.    50c. 

From  E.  Hinckley^  Prqfessor  qf  Mathematics  in  Jiarykmd  University. 

**  I  am  much  Indebted  to  you  for  a  copv  of  the  First  Book  in  Astronomy.  It  is  a  work  of  utility 
and  merit,  far  superior  to  anv  other  which  I  have  seen.  The  author  has  selected  his  topics  with 
great  Judgment,  —  arranged  them  io  admirable  order,  —  exhibited  them  in  a  style  and  manner  at  once 
taslef ul  and  philosophical.  Nothing  seems  wanting, — nothing  redundant.  It  is  truly  a  very  beauti- 
ful and  attractive  book,  calculated  to  afford  both  pleasure  and  profit  to  all  who  may  enjoy  the  advan- 
tage of  perusing  it'* 

BLAKE'S  NATURAL  PHILOSOPHY : 

I 

Being  Conversations  on  Philosophy,  with  additional  Explanatory  Notes,  Questions  for 
Examination,  and  a  Dictionary  of  Philosophical  Terms.  With  twenty-eight  Steel 
Engravings.    By  J.  L.  Bi«ake,  D.  D.    12mo.  sheep.    67o. 

From  Rev.  J.  Adams^  President  qf  Charleston  CoUege^  8,  C. 

**  I  have  been  highly  sratMed  with  the  perusal  of  vonr  edition  of  Gonvenatioiit  on  Katnral  Fblloao- 
phy.  The  Questions,  Notes,  and  Explanations  of  Terms,  ar«  valuable  additions  to  the  woxit,  and 
make  this  edition  superior  to  any  other  with  which  I  am  acquainted.  I  ihali  rvoommend  it  wherever 
I  have  an  opportuni^.  ** 
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WORKS  OF  THE  BEY.  JOHN  HABBIS,  D.  D. 


THE  GREAT  COMmSSION: 

Or,  the  Christian  Church  constitiited  and  charged  to  convey  the  Gospel  to  the  World. 
A  Prize  Essay.    With  an  Introductory  Essay,  by  W.  R.  Williams,  D.  D.    $1.00. 

**0f  the  several  productions  of  Dr.  Harrlii,  — all  of  them  of  jnvat  ralne,  — that  now  before  uali 
destined,  probably,  to  exert  the  moft  poY^erful  influence  in  forming  the  religious  and  nii«8iunary 
character  of  the  comhiKUcnorations.  Itut  the  vast  fund  of  ar^'unicnt  and  instruction  coniprif>ed  in 
these  pages  wUl  excite  the  odmiratlon  and  Inspire  the  gratitude  c  f  thousands  in  our  own  land  a<  well 
as  in  Kurope.  Every  clergyman  and  pious  and  reflecting  layman  ouuht  to  possess  the  volume,  aud 
make  it  familiar  by  repeated  perusal."— ^ox/on  Reeoraer.  ^ 

THE  PRE-ADAMITE  EARTH: 

Contributions  to  Theological   Science.    85c. 

••  This  volume  is  the  first  of  a  series,  each  being  complete  in  Itself.  By  special  arrangement  with 
the  Author  (who  will  participate  In  the  profits  of  this  edition,)  the  American  publishers  will  be  supplied 
with  the  early  sheets  of  tlie  future  volumes,  and  issue  it  simultaneously  with  the  London  Edition. 

MAN: 

His  constitution  and  primitive  condition;  being  the  second  voIhjm  of  contributions  to 
Theological  Science.    With  a  finely  engraved  portrait  of  the  author. 

"  His  copious  and  beautiful  illustrations  of  the  puccessive  laws  of  the  Divine  Hauifestatlon,  have 
yielded  us  inexpressible  delight.  "~i,<7nd<>n  Ecleette  Review. 

THE  GKEAT  TEACHER: 

Or,  Characteristics  of  our  Lord's  Ministry.    With  an  introductory  Essay,   by  Hemax 
Humphrey,  D.  D.    Tenth  Thousand.    86c. 

•'  The  book  Itaclf  must  have  cost  much  meditation,  much  communion  on  the  bosom  of  Jesus,  end 
much  prayer.  Its  8t>ie  Is,  lik«  the  country  which  gave  It  birth,  beautiful,  varied,  finished  and  t^very^- 
where  delightful.  But  the  style  of  this  work  is  its  smallest  excellence.  It  will  be  read  :  it  onirht 
to  be  read.    It  will  find  its  way  to  many  parlors,  and  add  to  the  comforts  of  many  a  happy  fireside.  ^' 

MISCELLANIES : 

Consisting   principally  of  Sermons  and  Essays.     With  an  Introductory  Essay,  and 
Notes,  ty  J.  Belcher,  D.  D.    75c. 

•'Some  of  these  essays  are  among  the  finest  in  the  language  :  and  the  warmth  and  energy  of  rellplorMi 
feeling  manifested  in  several  of  tbem,  will  render  them  peculiarly  the  treasure  of  the  closet  and  the 
Christian  fireside.**— ^an^or  Oazette. 

MAMMON,  45c.  ACTIVE  CHRISTIAN,  31c.  ZEBULON,  25c. 
THE  CHURCH  IN  EARNEST : 

By  John  Angell  James.    Third  edition.    50c. 


"  a  very  seasonable^ publication.    The  church  universal  needs  a  re-awakening  to  lis  high  vocation, 

"  luraan  hiteliect  cun ,  the  much  desired  resuscitation. '—A'nr- I't/rc 


•^• 


and  this  is  a  book  to  eflfoct,  so  far  as  human 
Commercial  Advertiser. 

•ar  This  is  pre-eminently  a  Boot  for  the  times^  many  pastors  are  engaged  in  circulating  the  tcort 
among  their  people. 

THE  PERSON  AND  WORK  OF  CHRIST : 

The  Doctrine  of  the  Person  and  Work  of  Christ.  By  Dr.  Sartorins.  Translated  from 
the  fifth  German  edition,  by  Kev.  0.  S.  Stearns.    42c, 

"A  work  of  much  ability,  and  presenting  the  argument  in  a  stvle  that  will  be  new  to  most  of 
American  readers:  It  will  deservedly  attract  attent  lot."— A'rta-J'orit  Ot^frrer. 

"  The  earnestness,  beauty  and  vivacity  of  its  style,  posscsjtes  the  qualities  which  should  recommend 
it  to  tbe  favor  of  the  ChriMtlan  public  ''—Michigan  Christian  Herald. 

THE  APOSTOLICAL  AND  PRIMITIVE  CHURCH : 

Ponular  in  its  govemraent  and  simple  in  its  worship.  By  Lyman  Coleman.  With 
ana  Introductory  Essay,  by  Augustus  Keakder,  or  Berlin.    Second  edition.    $t.2d. 

From  Samuel  Miller^  D.  D. ,  Princeton  Theological  Seminary. 

•*  Gentlemen,  —  I  am  truly  gratified  to  find  tnat  the  Rev.  Mr.  Colkmak's  work  on  the  'Apostolical 
and  I'rluiltlvo  Church,'  l.s  so  soon  to  roach  a  ^'econd  edition.  It  Is,  in  my  ju.lgment,  executed  with 
learning,  skill,  and  fidelity  •  and  it  will  (,(ive  me  great  plea!«ure  to  learn  tliat  it  is  in  the  hamln  of  every 
minister,  and  every  candidate  for  the  mhiintry  in  our  l.<)iid,  and  indeed  of  cverv  one  who  H  disponed, 
and  who  wishes  for  enlightened  and  safe  guidance,  on  the  great  subject  of  which  It  treats. " 

PROVERBS  FOR  THE  PEOPLE  : 

A  series  of  Discussions  on  the  book  of  Proverbs,  in  which  are  graphically  delineated 
the  great  doctrines  and  duties  which  relate  to  man's  temporal  and  eternal  weal.  By 
Bev.  E.  L.  Maooon,  Cincinnati.    12mo.    90c. 
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CRUDEN'S  CONDENSED  CONCORDANCE: 

A  Complete  Concordance  to  the  Holy  Scriptures.  By  A.  CRiTDEir.  A  new  and  con- 
densed edition,  with  an  Introduction.  By  Key.  David  Kino,  LL.D.  Fifth  Thousand. 
Boards,  $1  25;  Sheep,  $1.50. 

**  ThlB  TaluAble  edition  to  printed  from  Engltoh  pUtes,  and  to  a  ftiU  and  Mr  copy  of  all  that  to  rala- 
able  In  Cruden  as  a  Concordance.  The  principal  variation  Oom  the  larger  book  constoti  In  the  excla- 
iion  of  the  Bible  DicUonar>'«  which  has  long  been  an  Incumbrance,  and  the  accaracy  andralae  of 
which  have  been  depreciated  by  works  of  later  date,  containing  recent  discoveries,  facts,  and  opinions, 
unknown  to  Cruden.  The  condensation  of  the  quotations  of  Scripture,  arranged  under  their  most 
obvious  heads,  while  it  diminishes  the  bnikof  tl|B  work,  greatly  fkcllltates  the  finding  of  any  required 
passage." 

CHRISTIANITY  DEMONSTRATED, 

In  four  distinct  and  independent  series  of  proofs :  with  an  explanation  of  the  Types 
and  Prophecies  concerning  the  Messiah.    By  Rev.  H.  Newoomb.    12mo.    75c. 

THE  CHURCH  MEMBER'S  MANUAL 

Of  Ecclesiastical  Principles,  Doctrines,  and  Discipline ;  presenting  a  Systematic  View 
of  the  Structure,  Poli^v,  Doctrines,  and  Practices  of  Christian  Churches,  as  ta^lit  in 
the  Scriptures.  By  William  Crowell.  With  an  Introductory  Essay,  by  H^nrt 
J.  Ripley,  D.  D.    90c. 

*'  This  very  complete  Manual  of  Church  Polity  to  all  that  could  be  desired  in  this  department.— 
Every  Important  point  wittiln  a  wide  range,  to  brought  forward,  and  every  point  touched  to  settled.  ** 

[.Christictn  Rniew, 

THE  CHURCH  MEMBER'S  HAND  BOOK : 

A  plain  Guide  to  the  Doctrines  and  Practice  of  Baptist  Churches,  by  Rev.  Williax 
Crowell,  author  of  The  Church  Member's  Manual.    18mo.,  cloth,  tn  preu. 

THE  CHURCH  MEMBER'S  GUIDE : 

By  Rev.  J.  A.  James.  Edited  by  Rev.  J.  0.  Choulbs.  New  edition.  With  an 
Introductory  Essay,  by  Rev.  H.  Winslow.    88c. 

THE  FOUR  GOSPELS,  WITH  NOTES, 

Chiefly  Explanatory;  intended  principally  for  Sabbath  School  Teachers  and  Bible 
Classes,  and  as  an  aid  to  Family  Instruction.  By  H.  J.  Riplet,  Newton  TheoI(^cal 
Institution.    Seventh  Edition.    $1.26. 

Thto  work  should  be  in  the  hands  of  every  student  of  the  Bible,  especially  every  Sabbath  School 
and  Bible  Class  teacher.  It  to  prepared  with  special  reference  to  thto  class  of  persons,  and  contains  a 
mass  of  Just  the  kind  of  information  wanted. 

THE  ACTS  OF  THE  APOSTLES,  WITH  NOTES, 

Chiefly  Explanatory.  Designed  for  Teachers  in  Sabbath  Schools  and  Bible  Classes, 
and  as  an  aid  to  Family  Instruction.    By  H.  J.  Riplet.    75c. 

THE  EXTENT  OF  THE  ATONEMENT, 

In  its  relation  to  God  and  the  Universe.    By  T.  W.  Jenktn.  D.  D.    I2mo.,  cloth.  85c. 

**  We  have  examined  thto  work  with  profound  interest,  and  become  deeply  Impressed  with  its  value. 
Its  style  to  lucid,  its  anaiysto  perfect,  its  spirit  and  tendencies  eminently  evangelical.  We  luive  nowhere 
else  seen  the  atonement  so  clearly  defined,  or  vindicated  on  grounds  so  appreciable."— Jf.  Y.Recorder. 

THE  UNION  OF  THE  HOLY  SPIRIT  AND  THE  CHURCH, 

In  the  Conversion  of  the  World.    By  T.  W.  Jenktk,  D.  D.    12mo.,  cloth.    66c. 

**  Fine  talent,  sound  learning,  and  scriptural  piety  pervade  every  page.  It  to  impossible  that  it  can 
bo  reud  without  producing  great  effects.  Mr.  Jenkyn  deserves  the  thanks  of  the  whole  body  of  Chris- 
tians for  a  book  wliich  wili  greatly  benefit  the  world  and  the  church.  "—Z^mjon  £tangeU$t. 

ANTIOCH : 

Or,  Increase  of  Moral  Power  in  the  Church  of  Christ,  By  Rev.  P.  Church,  D.  D. 
With  an  Introductory  Essay,  by  B.  Stow,  D.  D.    ISmo.,  cloth.    50c. 

*'  It  is  a  book  of  close  and  consecutive  thought,  and  treats  of  subjects  which  are  of  the  deepest 
Interest,  at  the  preaent  time,  to  the  churches  of  this  country.  The  author  to  favorably  Imown  to  the 
religious  public,  as  an  original  thinker,  and  a  forcit>ie  writer.*'— CAnifum  Ai/teetor, 

THE  CHRISTIAN  REVIEW : 

A  Quarterly  Publication.  Edited  by  J.  D.  Knowlbs,  B.  Sbabs  and  S.  F.  Smith. 
A  limited  number  of  complete  sets,  from  1836  to  1848  inclusive,  being  the  first  eight 
volumes,  can  be  supplied  at  $10.00  per  set,  in  neat  Cloth  backi. 
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THE  PSALMIST: 

A  New  Collection  of  HvTnns,  for  the  nse  of  the  Baptist  Churches.  Bv  Barox  Stow 
and  S.  F.  Smith.  Assisted  by  W.  R.  Williams,  George  B.  Ide,  R.  W.'Griswold,  S.  P. 
Hill,  J.  B.  Tnylor,  ^.  L.  Diigg,  W.  T.  Brantly,  R.  B.  C.  Howell  Samuel  W.  Lynd,  and 
John  M.  Peck.  Pulpit  edition,  12rao.,  sheep.  $1.25.  Pew  ea.,  18mo.  75c.*  Pocket 
ed.,  32mo.,  56ic.  Ail  the  different  sizes  supplied  in  extra  styles  of  bmding  at  corres- 
ponding prices. 

THE  PSALMIST,  WITH  A  SUPPLEMENT, 

By  Richard  Fuller,  of  Baltimore,  and  j,  B.  Jkteb,  of  Richmond.  (Style  and 
prices  same  as  above.) 

THE  SOCIAL  PSALMIST. 

A  New  Selection  of  Hjinns  for  Conference  Meetings  and  Family  Worship,  by  Babon 
Stow  and  S.  F.  Smith. 

This  selection  has  been  in  preparation  nearly  five  years.    It  has  been  the  aim  of  the  editors  to  supply 

a  -work  of  elevated  poetic  and  musical  merit,  embracing,  with  many  new  hymns,  all  those  which  j 

have  been  long  familiar  in  the  Conference  meeting,  and  hallowed  by  early  aasociatlun  of  home  and  ^ 

social  prayer.    The  work  contains  three  hundred  and  fifty  hymns,  on  good,  clear  type,  and  is  sold  ^v 

cheap.    Price,  35c.    12.50  per  dozen.  \ 

COMPANION  FOR  THE  PSALMIST :  | 

Containing  Original  Music.    Arranged  for  Hymns  in  *  The  Psalmist,'  of  peculiar  char-   \ 
acter  and  metre.    By  N.  D.  Gould.    12ic.  \ 

WINCHELL'S  WATTS  — WATTS  AND  RIPPON.  i 

THE  MISSIONARY  ENTERPRISE:  I 

A  Collection  of  Discourses  on  Christian  Missions,    by  American  Authors.    Editefl  by    \ 
Baron  Stow,  D.  D.    12mo.    86c.  \ 

•'Thin  work  contains  flftenn  sermons  on  Missions,  by  Rcv.T>rs."WavIand,Orifnn,  Andcn»on,Willlam«,  ) 
Beechor,  Miller,  Fuflor,  Koman,  Str>no,  Mawn,  Kirk.  Scow,  and  Ide.  It  la  a  rich  treasure,  which  > 
ought  to  be  in  the  possession  of  every  American  Chri;)tiau."  | 

THE  KAREN  APOSTLE  :  | 

Or,  Memoir  of  Ko  Thah-Byu,  the  first  Karen  convert,  with  notices  concerning  his    > 
nation,    by  the  Rev.  F.  Mason.    Edited  by  Prof.  H.  J.  Kiplky.  Fifth  Thousand.   2oc.    j 

MEMOIR  OF  ANN  H.  JUDSON,  | 

Late  Missionary  to  Burmah.      By  Rev.  James  D.  Enow^i.es.    18mo.    68c.  \ 

*'  This  is  one  of  the  most  interesting  pieces  of  female  biography  which  has  ever  come  under  our 
notice.  No  ouotation,  which  our  limits  allow,  would  do  Justice  to  the  facta,  and  we  must,  therefore, 
refer  our  readers  to  the  volume  It^icif.    It  ought  to  be  immediately  added  tu  every  familv  library."— 

iljmdun  Mi4ctlldnv. 

MEMOIR  OF  GEORGE  D.  BOARDMAN, 

Late  Missionary  to  Burmah,  containing  much  intelligence  relative  to  the  Burman 
Mission.    By  Rev.  Alonzo  Kino.     12mo.    75c. 

•'  One  of  the  brightest  luminaries  of  Burmah  is  extinguished,  —  dear  brother  Boardman  is  pone  to 
bis  eternal  rest.  He  fell  Klorlously  at  the  head  of  his  troops  —  in  the  arms  of  victory,  —  thlrtv-eijiht 
wild  Karens  having  been  brou^'lit  into  the  camp  of  king  Jesus  since  the  beginning  of  the  3'ear,  besides 
the  thlrt3*-two  that  were  brought  in  during  the  two  preceding  yearn.  Disabled  bywoumU, he  was 
obliged, through  the  whole  of  the  Inst  expedillon,  to  bo  carried  on  a  litter ;  but  his  presence  wa.s  a  host, 
and  the  Holy  Spirit  accompanied  his  dying  whispers  wltli  almighty  influence.*'      Bev.  Da.  Jui>sov. 

MEMOIR  OF  MRS.  HENRIETTA  SHUCK, 

The  First  American  Female  Missionary  to  China.  By  Rev.  J.  B.  Jetkr.  Fifth 
Thousand.    50c. 

"  We  have  seldom  taken  into  our  hands  a  more  beautlfUl  book  than  this,  and  we  have  no  small  I 

Ele&sure  in  knowing  the  dfgree.n  of  pcrlVctlon  attained  In  this  country  in  the  arts  of  printing  and  book-  \ 

Imllng,  a«  seen  in  its  appearance.    The  style  of  the  author  Is  sedate  and  perspicuous,  such  as  we  { 

might  expect  from  his  known  piety  and  learning,  his  attachment  to  missions,  and  the  amiable  la<!y  l 

whosemeuiory  he  embalm').    Tlil-i  l>ook  will  be  extensively  read  and  eminently  useful,  and  thus  the  \ 

ends  sought  by  the  author  will  be  happily  secured.  "—/"tt/MiVy   Fititor.  ^ 

MEMOIR  OF  REV.  WILLIAM  G.  CROCKER, 

Late  Missionary  in  West  Africa,  among  the  Bassas,  including  a  History  of  the  Mission. 
By  R.  B.  Medbbry.    62^ c. 

**  This  Interesting  work  will  be  found  to  contain  much  valuable  information  in  relation  to  the  present 
state  and  prospects  of  Africa,  and  the  success  of  Missions  in  that  interesting  countrv.  which  has  Jost 
taken  a  stand  among  the  nations  of  the  earth,  and.  It  is  to  be  hoped,  may  succesanuly  wield  Its  new 
powers  for  the  ultimate  good  of  the  whole  continent.  The  present  worit  Is  commended  to  the  attentloo 
of  every  lover  of  the  liberties  of  man.**— C%ri«{um  Watchnum. 


> 


GESENIUS'S  HEBREW  GRAMMAR: 

TranRlated  from  the  lUh  German  ed.  By  T.  J.  Conant.  With  a  Coarse  of  Exercises 
in  Hebrew  Grammar,  and  a  Hebrew  Cbrestomuthy,  by  the  Translator.  $2.00. 

JEWETT  ON  BAPTISM : 

The  Mode  and  Subjects  of  Baptism.    By  Miix>  P.  Jewktt,  A.  M.  Tenth  Thousand.  26c. 

JUDSON  ON  BAPTISM: 

By  Adoxiram  Judson.    Fifth  Edition,    revised    and    enlarged.     26c. 

%*  Thin  work  la  now  published  in  book  form,  and  having  been  thoroughly  revlMd  and  enlarged  bjitt 
renerable  author,  while  in  this  country,  it  will  be  sought  fur  and  read  with  interest  by  all. 

LIFE  OF  PHILIP  MELANCTHON : 

By  F.  A.  Cox,  D.  D.    75c. 

CHRISTIANITY  AND  SLAVERY : 

A  Review  of  Drs.  Fuller  and  Wayland,  on  Slavery.    By  Rev.  Wm.  Hague.    12|c. 

STRICTURES 

On  the  Rev.  Wm.  Hague's  Review  of  Drs.  Fuller  and  Wayland,  on  Domestic  Slavery. 
By  Rev.  Thomas  Mkueditii,  Raleigh,  N.  C.    12^0. 

ONESIMUS : 

Or,  the  Apostolic  Direction  to  Christian  Masters  In  reference  to  their  Slaves.  By 
EvANOELicus.    18mo.,  cloth.    2dc. 

MY  PROGRESS  IN  ERROR  AND  RECOVERY  TO  TRUTH. 

Or,  a  Tour  through  Universalism,  Unitarianism,  and  Skepticism.    16mo.    62^c. 

MALCOM'S  BIBLE  DICTIONARY : 

A  Dictionary  of  the  most  important  Names,  Objects,  and  Terms,  found  in  the  Holy 
Scriptures;  intended  principally  fur  Sunday  School  Teachers  and  Bible  Classes.  By 
H.  Malcom,  D.  D.    One  Hundfredth  Thousand.    50c. 

HAGUE'S  GUIDE  TO  CONVERSATION 

On  the  New  Testament    2  vols.    17c.  each. 

SABBATH  SCHOOL  CLASS  BOOK. 

Comprising  copious  Exercises  on  the  Sacred  Scriptures.    By  E.  Lincoln.    12)0. 

LINCOLN'S  SCRIPTURE  QUESTIONS, 

With  the  Answers  annexed,  giving  in  the  language  of  the  Sacred  Volume,  interesting  ij 
portions  of  tiie  History,  and  a  concise  view  of  the  Doctrines  and  Duties  exhibited  in  I 
the  Bible.    $1.00  per  dozen. 

THE  SABBATH  SCHOOL  HARMONY: 

For  Sabbath  Schools,  Juvenile  Singing  Schools,  and  Family  Devotion.  By  N.  D. 
Gould.    12^0. 

THE  SACRED  MINSTREL : 

A  Collection  of  Church  Music.    By  N.  D.  Gould.    76c. 

SCRIPTURE  NATURAL  HISTORY : 

By  Wm.  Carpkmter,  London ;  with  improvements,  by  Rev.  G.  D.  Abbott.    $1.00. 
THE  IMITATION   OF  CHRIST  :     By  Thomas  a.  Kbmfis.    88c. 

BAXTER'S  SAINT'S  REST :    a  fine  edition,  soc 
THE  CHRISTIAN'S  DAILY  TREASURY : 

A  Religions  Exercise  for  every  day  in  the  year.    By  Rev.  E.  Txxplb.    $1.00. 
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JUST     PUBLISHED. 

THE   SOCIAL  PSALMIST; 

A  NEW  SELECTION  OF  HYMNS  FOR  CONFERENCE  MEETraCSAND  FAMILY  WORSHIP. 


• 


BY  BARON  STOW  AND  S.  F.  SMITH. 


iv  This  selection  has  been  In  preparation  nearly  flvo  years,— daring  which  time  it  has  been  sub- 
jected to  repeated  examination  and  carefal  revision.  The  object  in  its  preparation  has  been  to  famish 
a  selection  of  choice  Hymns,  for  the  Vestry  and  the  Family  Circle,  of  moderate  size  and  at  trifling 
expense,  exactly  salted  to  the  various  stages  and  conditions  of  the  conference,  and  other  devotional 
meetings  usually  held  In  the  Conference  Room,  as  well  as  In  Family  Worship.  H3rmns,  for  Instance, 
on  topics  embracing  prayer,  praise,  warning.  Invitation,  entreaty,  regeneration,  repentance,  faith, 
times  of  declension,  times  of  revival,  receiving  and  dismissing  members ;  the  Church  in  prosperity, 
and  in  adversity ;  Missionary,  Sabbath  School,  and  maternal  meetings;  meeting  and  parting,  sick- 
ness and  health,  opening  and  closing  year;  brevity  of  time ;  death,  Judgment,  heaven,  &c.  It  has 
been  the  aim  to  supply  hymns  not  only  of  elevated  poetic  and  musical  merit,  but  of  true  devotional 
spirit  A  selection  of  some  of  the  choicest  hymns  In  the  Psalmist,  adapted  to  the  design  of  this 
book,  will  here  be  found,  together  with  several  new  hymns,  as  well  as  those  long  familiar  in  the  con- 
ference meeting,  and  hallowed  by  early  associations  of  home,  and  social  prayer.  Their  familiarity, 
Instead  of  being  an  objection  to  them,  is  their  highest  praise.  That  they  have  expressed  the  devout 
aspirations  of  those  who  have  passed  on  to  the  worship  of  the  heavenly  temple,  gives  them  a  charm 
which  compositions  wholly  new  could  not  claim.  In  the  minds  of  diflTercnt  Christians,  we  believe 
that  most  of  the  hymns  in  this  book  will  summon  np  some  sweet  and  holy  recollections. 

The  work  contains  350  Hymns,  besides  Doxoioglcs  in  various  meters,  not  numbered  In  the  lUt  of 
hymns.  They  are  the  productions  of  134  different  authors ;  115  are  by  Watts,  18  by  Steele,  17  by 
Doddridge,  14  by  Newton,  9  by  Wesley,  5  each  by  Cowper,  Pawcett,  Kelly,  and  Smith,  4  each  by 
Heber  Beddome,  Stennott  and  Toplady,  and  others  by  Swain,  Montgomery,  Hart,  Dwight,  Bar- 
bauld,  Hyde,  Reed,  Hcginbotham,  Grant,  Cennick,  Oliver,  Edmeston,  Kenn,  De  Fleury,  Scott, 
Dobell,  Raffles,  Pitt,  Noel,  Medley,  Cotton,  Ryland,  Williams,  Boden,  Cottrell,  Logan,  Conder« 
Coilyer,  Milman,  Klrkham,  White,  Colhns,  Robinson,  Duncan,  Stowell,  Cobbin,  Kingsbury,  Thomby, 
Allen,  Grigg,  Ac.  There  is  a  large  variety  of  every  description  of  meter,  embracing  83  Long,  119 
Common,  54  Short,  and  94  of  various  peculiar  meters. 

It  was  first  contemplated  having  Music  in  the  volume,  but  on  consultation  and  reflection  It  was 
deemed  unadvisabie,  as  it  must  necessarily  add  to  the  size  and  expense  of  the  book,  and  maslc  not 
familiar  enough  to  sing  In  social  worship  without  notes  is  of  little  avail,  and  Is  seldom  used  by  those 
even  unacquainted  with  music,  and  most  of  those  who  usually  5ing  in  the  conference  meeting  are 
entirely  unacquainted  with  the  rudiments  of  music,  and  consequently  are  in  no  way  benefitted  by  this 
addition ;  and  not  unfrequently  the  spirit  of  devotion  is  retarded,  by  the  use  of  tunes  not  familiar  to 
those  who  usually  Join  in  thi^  favorite  soul-stirring  service. 

The  work  contains  three  valuable  Indexes ;  an  Index  of  First  Lines,  a  General  Index,  and  a  very  full 
Particular  Index  of  Subjects. 

The  type,  and  size  of  the  page,  are  the  same  as  the  18mo. ,  or  pew  size  of  the  Psalmist.  It  is  printed 
on  good  paper,  and  strongly  bound  in  sheep,  and  is  afforded  at  the  very  low  price  of  ttpentp-jlve  cents 
per  copjf,  and  2.50  per  dozen. 

•9-  Copies  for  examination  furnished  clergymen  gratis,  on  application  to  the  pabllshen.  Tlie  work, 
,  n  paper  covers,  can  be  sent  by  mall  at  a  trifling  expense  for  postage. 

•••      

HOW  TO  BE  A  LADY— HOW  TO  BE  A  MAN; 

ANECDOTES  FOR  BO YS —ANECDOTES  FOR  GIRLS,  by  Rev.  H.  Newcomb. 


Elegant  Miniature  Volmnes. 

GILT   EDGES   AND   BEAUTIFULLY   ORNAMENTED    COVERS. 


31KC.    EACEL 


DAILY   MANNA, 

THE  ATTRACTIONS   OF   HEAVEN, 

THE   YOUNG   COMMUNICANT, 

THE   ACTIVE  CHRISTIAN, 

THE    BIBLE    AND  THE   CLOSET, 

THE  MARRIAGE  RING, 

LYRIC   GEMS, 

TWELYE     YOLUMES    OF    THE    ABOYE, 


THE   CASKET  OF  JEWELS, 
THE  CYPRESS   WREATH, 
THE   MOURNER'S  CHAPLET, 
THE   FAMILY    CIRCLE, 
THE    FAMILY   ALTAR, 
THE   SILENT  COMFORTER, 
GOLDEN  GEMS. 
PUT    UP   IN   NEAT   BOXES,   AND   FORMING   A 


BEAUTIFUL  '*  MINIATURE   LIBRARY."      FRIGE,  $3.75. 


DOUBLE  MINIATURES.    fiOO.  EACH. 


THE  WEDDING  GIFT, 

THE   YOUNG  CHRISTIAN'S  GUIDE, 

THE   MOURNER  COMFORTED, 


CHRISTIAN'S  PRIVATE  COMPANION, 

DAILY   DUTIES, 

CONSOLATION  FOR  THE  AFFLICTKO 


THE  PKINCIPLES  OF  ZOOLOGY: 


,    STRUCTURE,  DEVELOi'MEKT,  DlSTRdlHTION,  Si  NATURAL  ARRANGEMENT 

RACES   OF    ANIMALS,   LIVING  AND   EXTINCT: 

PART  I- COMPARATIVE   PHYSIOLOGY: 

LOL'IS  AGASSIZ  AND  AUGUSTUS  A.  GOULD. 

psfce.  oxe  dollar. 


Tlie  deii^  af  tlift  worli  \^ 
of  Ziifijiov,  B»  deduced  fr 
inlellicilile  to  the  bctiiniiing 


}  furnish  an  FpItoniB  orthelcsdInE  principle!  of  the  Bcie 
n  Ihe  present  utme  n(  knowledge,  t-o  illu>1rHle<l  Ri  li 
bdent.    Kd  simlliir  Irpatise  now  rxista  In  thl<  connlr;,  nnd, 


1  scnttervd  Brticlea.    It  hm 


re  given, 


'Prinelpleii  of  Zoukurr,'  ruTTinjc  ns  on,  filep  liy  iitep,  rriiin  the  aimplest  traths  to  tlia 
cnraprebeniiiDn  of  tuaC  hifliil'te  plan  which  the  Anthnr  of  Nmnre  hu  eitiblisheil. 
Th<>  book  placeii  as  In  poHMiion  of  Informnlioii  baif  a  conlorj  in  advance  of  al 
-'-■ nentsry  w--" .u;.  ._i.- —  i- 1.  _r  .t. j: : —  i.„ 


o  work  of  the  ume  di 


PBIMCIPLES    OF   ZO&LOQT. 

"  A  work  BmanadDg  fh>m  lo  h1^  k  inirea  u  tba 

'  Principles  of  Zooloer,'  hirdlj-  leqnim  commendMion 
tu  give  il  cumncf.  The  public  t»vc  become  acquainted 
wim  Ihe  cmineni  ubilitiei  of  Prof.  AfKMii  Itroogh  his 
kcmres,  ■nd«n!iiw«-eof  lii«v»stle«niing,widBreiirhof 
id  popnlor  ttiikIc  of  illnitniting  Fcientific  rabjecu. 


uhnd  an  able  cc 
itributor  to  the  Tnnuctiont  of 
....  id  «t  preient  engaged  upon  the  _ 

itORv,  for  Ihe  pubiicntion  of  tbe  late  eiplorin);  eipe- 
I  prepared  for  Ihe  thidtnl  in  loijlogloil  icieoee  j  [t  i« 


Sue  let  V  of  natural  History. 


tratlon 


le  pnrpose  intended." — Silliman't  Jaanial. 
ng  of  Ibe  work  hu  afforded  oi  doable  the  st 
nt  of  the  Implicit  confidence  ve  felt  ii 


B  already  writle 


Besidea  what  we  have 
eipeclnlly  lho«  who  are 
tbeir  catalogue." — Oirittian  ITdtJi 

"  Saeh  books  ae   this  ^ten  apoQ  o 
'-'■  "le  disagreeable  impres"-     ■'--■ 
me  into  Ihe  world  h> 
I.    Thcfehoolboysof 


imprehei 


The 

epoch  in  the  stndyof  thisbronchof  QnConl  1 
science.    U  combines  all  the  eisenttal  cle- 
njentt  of  a  good  text-book  {  being  al 

■»,  siiti  lo  eihanstion  of  the  subject,  yet  ci 

,    ,  The  beauty  of  tbe  paper,  and  lypographr,  niid  illtutratioiu,  irlQ  aid  tht 

fkwclnalion  which  the  oonlenta  exert  upon  the  mind.    A  tMgle  elamct   at   a   dwpier  « 

Eaiiryi}iig!/,boiatdiamA  nueS  vMrh  ve  eaddnol  Aate  off.  Hit  let  had  laoktd  Iktm^ 

Ike  pvlurHt.    The  natnes  of  tin  luthora  are  Tooehors  fur  the   merit*   of  the  worL» 

Professor  Aeassii  iswitlioatarival  in  his  department  of  science.     Bla  unociale  im'Mt 

own  by  tiis  valuable  contribntions  to  the  Conoholncy  of  Hasfachnsette,  which  hivp 

in  fiivorablo  notico  from  the  inpnm  of  Europe.     We  hope  the  approbation  of  the  pntln 

iftntil'fillij  e)iprcB.sed,  mav  encnurs^  the  authors  to  complete  the  aeries  so  aofpiciunslv 

nmcnced."^ — PkUadtlphla  OirOBifie. 


lis  work  is  deel)^{?d  as  n  lent  book  for  S''hi>ols  and  Collece?,  and  as  an  eiposltitn 
inlcresIinR  scii'oye  of  which  il  trenis,  il  has  many  obvious  advjuilagea  over  anj 
Teat iw  extant.  It  is  the  joint  prodociion  of  two  gen tlemeu,  whose  resenrchB  io 
il  ttistor;  have  enlarged  the  domain  of  huiuan  knowledge,  and  one  of  whom  itaadi 
Kcdty  at  the  head  ol  the  science  of  tlie  age.  It  bonce  contains  Ihe  Intest  and  a^ 
id  classificatlDus,  with  eiplanationa  and  illa<itrutions,  borrowed  from  the  fortntnf 
io  and  perfect  by  tbe  full"' 
ce.    As  R  test  book  it  is  id- 


icatlDus,  with  eipmnati 
nic,  both  liring  and  extin<.>,  biki  i 
with  the  praiant  condition  of  Zot 


Dgical  ■( 


"The  presence  ofProf,  Agnssii  in  the  United  States,  baa  give 
even-  branch  of  Natural  Siatory,  ni:d  we  nre  happy  lo  Bnil  him  Ihn 

youth  of  our  Schools  and  Col!Bgcs,"~/'rwi"<7f n.(  J^ranl 


leh  work  had  previonsly  appeared 
t  opened  np  to  tlie  nalumlii 


.  _J  Acadfifti^ 
ir  the  young:  nnd  in  no  conntfr  ■ 


PKINCIPLEB   OF   ZOdLOOT. 

"A  new  >nd  hi^Ij  yftluable  poblicntlon,  inteoded  Tor  a  tchool  boDk,  bol  whiah  will 

be  found  equally  inleresline  find  Imponant  for  all  to  tCaiy Such  a  work  u  thii 

ho*  lone  been  n  grest  ilc<<ii]urntuin,  nnd  we  rejoice  tbnt  n  want  no  strongly  felt,  bu  now, 
Kt  leugtb,  been  ao  welt  and  so  completely  eu;iplied." — Button  Atba. 


llourhlEhei 

"  To  tlio  testimony  which  in  furaiihod  by 
scholflnliip,  W8  mny  add,  buwcrer,  thRt  Ibe  c 
work  aro  ao  udmimbly  Hmnged,  and  jta  dca- 
criptions  given  with  so  much  eimpUcity  nnd 
cteamcu  of  language,  that  the  book  cannot 
fail  of  if  practical  aim  —  to  facilitate  thepio- 
of  the  bepnnlns  student.    ]t  ia  a  work  , 

I       "  The  announcement  of  this  work  sometime 

cued  a  high  degree  ofititGrestamoDetrachcn, 
slu.lentu,  and  the  friend*  of  science.  The  names 
ample  assurance  that  it  was  no  compilation  draw 
lion  of  pxiiting  materinls.  The  work  will  nndoubtedly  n 
expectations  that  have  been  formed  of  it,  and  slreiidy  it  htm  been  adopted  a«  a  Icit-boolc 
in  leveral  colleges.  It  breaks  new  ground  i  ai  l>  mid  in  the  preAtce,  'some  of  its  lopici 
have  not  beau  touched  upon  in  the  language,  unless  in  a  itrictly  iGchnical  furm,  and  in 
ncatlered  articles.'  The  volume  eihihiia  Ifaronghout  great  labor  and  care  in  preparing  it 
for  the  pnblic  eye,  and  for  the  ute  of  studeiitB,  As  it  has  no  rival,  we  suppoM  ilt  adop- 
tion will  he  almost  nnircrsal  in  literary  institutions,  and  it  will  dotnuch  to  awaken  in  the 
minds  of  mnltitudei  an  Biithuiiiiittic  love  of  natnral  history." — ChriiUan  Rejttetor  ^ 
Waitlana«. 

"This  is  entirely  anew  Held  in  Ameri- 
;an    elementary  1  iterator 

hose  whom  tYie  uutlii 
Pthe  scholars  in  our  ci 

B  careful  e 
'   that  any  teacher  or  reholar,   who  ii 
est  to  undentand  the  subject,  n 
the  application  aecesBBry  at  the  coi 
.    ,   .       .  ^      flinK,  whilo  the  subsequent  benefit  will  be  in 
volume  of  the  work,  and  is  devoted  lo  Comparative  Physiology,  on  whic 
idingly  compii^ts.    It  is  freely  illustrated  with  the  necessary  wood  ci 
the  authors  wilt  be  a  tiipher  guarantee  fur  scientific  accuracy  tban  Boy  judgment 
might  pronomicB."-    "'"  '■--'-" '-'  •■' — ^   -- 


Bubject  on  whiiih  it  treilJ,  contains  more  in  ii  small  space,  than  a 
has  yet  fallen  under  our  notice."— Soluni^  Gliantr,  PhUadelpki 


ly  book  of  the  kiod  tbat 


12 
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"On  a1nio«t  every  mbjeot  ^ 

not  «o  with  the  work  before  01 ! „  „     ,       , 

*nd   illuMralfd  hove  no  irsalise  in  the  EiiRlith  LinEUam.     It  conLsitu  «  large  iimourt  of 
v»luable  informntimi,  nnd  will  be  elud^eil  «ilh  profit  iinil  inlerenl  by  thwe  who  have  irmla 
ropeclable   allainmenU   in  Kalurnl  Ilislorj',  tu  well  aa  by  thMB  jiut  commencing    ■ 
Mience.    Thie  vnlnine  is  flnelv  executed,  and  shoald  find  h  placi  in  everr  lihmri-.     , 


k  before  the  public." — 


"Profetsot  Ajnwii  stands  ronfes- 
■edly  at  the  hend  iiT  Zoiilngicnl  icience, 
RndhiBComiiiEamongiuis  everywhere 
hailed  with  deUghi  and  enthustSBin, 
and  tlie  itiQuctics  of  hii  minion  i> 
evervwhere  felt  already,  and  it  will 
enntinue  for  a  cenlurr  to  come.  Dr. 
floulil  isoneortho  niwt  indtfatigabls 
nnJ  acciiFBle  InveBlJgatora  in  nalunil 
ecience  of  our  country,  and  we  greet 
with  real  plenBure  the  atsncinlion  of 
bin  name  witli  that  of  Prof.  Agauiz  in 
the  prC]>n[stion  of  Ihii  KOtk. 

Our  spate  will  not  allow  unvthinif 
like  a  review  of  tills  admirable  and  to  us  novel  work.  Ihe  |>tnn  ig 
quitouidlka  IhoM  elrmentaiy  works  which  teach  at  Ihemodeof  clns- 
Bifying  aninialB  bya  few  linjiorlaiit  diaracterw'ics.  It  rommences  by 
exnlaining  the  sphere  and  fuiidamentnl  priiiicnlea  of  Zoolrpy,  and 
foUowi  by  showing  what  are  the  eeneral  properl:e«  of  organized  IhkI. 
ic>  I  the  funclion*  of  oi^ns  In  animal  life  ;  the  nervous  system,  the 
senses,  motion,  nutrition,  eirciiliition,  &c.  [TT"  ^e  iftn/rftr  m  /Cmbry. 
otojij  nbmt  it  of  more  Oilunl  inltmi  in  philonphie«l  Z-'-l-i/S-  '*<"•  ""■" 
Aat  luu  trer  iwirorrd an  fie  nii/tcl  t/ Ziw/.ijy,  in  oiir  ■ountry.  And  m  mu  iicii>ro  re- 
marked, this  knowledge  i»  nowhere  el<e  to  be"  bad  in  the  English  langnaee.  The  ceoKraiili- 
Iciil  distribution  of  flnimals  fonni  another  importimt  feature  of  very  deep  acd  getieral 
interest."— ^lianu  Arout. 


with  Iha  pcatcst  salipfaclion  tlic  volmic  on  Ihcprinciplps  of  Zoidojrr-  i 

.. ..  ,ut.,n  I...UK  Hfl  niighi  b«  cipeclod  from  the  eii.iiicntnliilitv  iif  the  nut liors,  ProfevJir  I 

Agassiz  and  Dr.  (jonld.     So  fur  as  I  know  it  i*  the  iniwt  compr^hensivo  and  philosophical  ] 

elemcnlnry  treiilim;  on  the  aubjccts  of  which  it  treats,  which  hiisyet  appeared.  ' 

It  Is  veil  ndnptfd  to  the  purpiwe  of  being  used  as  n  tent-bonk  in  •rhoolK,  anil  I  shall  j 

employ  it  in  preference  to  miy  other  in  niv  own  scliool,  whenever  t  have  a  class  in  the  ; 

eleiiieiits  of  Xaiuiiil  llmoiv,iiiid  I  c.in  si  ran  glv  recommend  it  looilier  lunchers."— Ctorje  , 

B.  tminon,  Eiq.,  Chairman  <f  lit  limion  S>.l,vol  Ommillte  on  Bi«b.  ! 


G.  K.  &  L.  have  in 
It  will  contain  an  Intel 
Scientific  Researches  of 


r.  AeiL-sii 


■Icganl  illusi 


CONTRIBUTIONS  TO  THEOLOGICAL  SCIENCE  : 

BY  JOHN  HABfilS,  D.  D. 
I.    THE*  PEE-ADAMITE  EARTH!  1  rolame,  iaino.ch)th.    Price,  B6o. 
IL    UANi  Hii  Cotutitation  and  Primitive  coDditioD.    With  a  portrait  of  the  antfaor. 

"  His  copious  and  beautiful  illustrations  of  the  successive  tarn  of  th«  JMwM  Jfani/e»- 
tation,  have  yielded  us  inexprMoible  delight." — Xnsdin  Zcltctic  RtnBB.  .■f 


•  r 


